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STRUCTURAL DESIGN 


4. In coastal high hazard areas and coastal A zones, the 
proposed elevation of the bottom of the lowest hori¬ 
zontal structural member of the lowest floor, includ¬ 
ing the basement. 

1603.1.8 Special loads. Special loads that are applicable 
to the design of the building, structure or portions thereof 
shall be indicated along with the specified section of this 
code that addresses the special loading condition. 

1603.1.8.1 Photovoltaic panel systems. The dead load 
of rooftop-mounted photovoltaic panel systems, includ¬ 
ing rack support systems, shall be indicated on the con¬ 
struction documents. 


SECTION 1604 

GENERAL DESIGN REQUIREMENTS 

1604.1 General. Building, structures and parts thereof shall 
be designed and constructed in accordance with strength 
design, load and resistance factor design, allowable stress 


design, empirical design or conventional construction meth¬ 
ods, as permitted by the applicable material chapters. 

1604.2 Strength. Buildings and other structures, and parts 
thereof, shall be designed and constructed to support safely 
the factored loads in load combinations defined in this code 
without exceeding the appropriate strength limit states for the 
materials of construction. Alternatively, buildings and other 
structures, and parts thereof, shall be designed and con¬ 
structed to support safely the nominal loads in load combina¬ 
tions defined in this code without exceeding the appropriate 
specified allowable stresses for the materials of construction. 

Loads and forces for occupancies or uses not covered in 
this chapter shall be subject to the approval of the building 
official. 

1604.3 Serviceability. Structural systems and members 
thereof shall be designed to have adequate stiffness to limit 
deflections and lateral drift. See Section 12.12.1 of ASCE 7 
for drift limits applicable to earthquake loading. 


TABLE 1604.3 
DEFLECTION LIMITS 3 ' bc ' M 


CONSTRUCTION 

L 

E, S or W' 

D+L d * 

Roof members: 6 




Supporting plaster or stucco ceiling 

7/ 360 

7/360 

7/240 

Supporting nonplaster ceiling 

11240 

7/240 

7/180 

Not supporting ceiling 

urn 

7/180 

7/120 

Floor members 

7/ 360 

— 

7/240 

Exterior walls: 




With plaster or stucco finishes 

_ 

7/360 

_ 

With other brittle finishes 

— 

7/240 

— 

With flexible finishes 

— 

7/120 

— 

Interior partitions : b 




With plaster or stucco finishes 

1/360 

— 

— 

With other brittle finishes 

1/240 

— 

— 

With flexible finishes 

//120 

- 

— 

Farm buildings 

— 

— 

7/180 

Greenhouses 

— 

— 

7/120 


For SI: 1 foot = 304.8 mm. 


a. For structural roofing and siding made of formed metal sheets, the total load deflection shall not exceed 7/60. For secondary roof structural members 
supporting formed metal roofing, the live load deflection shall not exceed 7/150. For secondary wall members supporting formed metal siding, the design 
wind load deflection shall not exceed 7/90. For roofs, this exception only applies when the metal sheets have no roof covering. 

b. Flexible, folding and portable partitions are not governed by the provisions of this section. The deflection criterion for interior partitions is based on the 
horizontal load defined in Section 1607.14. 

c. See Section 2403 for glass supports. 

d. The deflection limit for the D+L load combination only applies to the deflection due to the creep component of long-term dead load deflection plus the short¬ 
term live load deflection. For wood structural members that are dry at time of installation and used under dry conditions in accordance with the AWC NDS, 
the creep component of the long-term deflection shall be permitted to be estimated as the immediate dead load deflection resulting from 0.5 D. For wood 
structural members at all other moisture conditions, the creep component of the long-term deflection is permitted to be estimated as the immediate dead load 
deflection resulting from 73. The value of 0.573 shall not be used in combination with AWC NDS provisions for long-term loading. 

e. The above deflections do not ensure against ponding. Roofs that do not have sufficient slope or camber to ensure adequate drainage shall be investigated for 
ponding. See Section 1611 for rain and ponding requirements and Section 1503.4 for roof drainage requirements. 

f. The wind load is permitted to be taken as 0.42 times the “component and cladding” loads for the purpose of determining deflection limits herein. Where 
members support glass in accordance with Section 2403 using the deflection limit therein, the wind load shall be no less than 0.6 times the “component and 
cladding” loads for the purpose of determining deflection. 

g. For steel structural members, the dead load shall be taken as zero. 

h. For aluminum structural members or aluminum panels used in skylights and sloped glazing framing, roofs or walls of sunroom additions or patio covers not 
supporting edge of glass or aluminum sandwich panels, the total load deflection shall not exceed 7/60. For continuous aluminum structural members 
supporting edge of glass, the total load deflection shall not exceed 7/175 for each glass lite or 7/60 for the entire length of the member, whichever is more 
stringent. For aluminum sandwich panels used in roofs or walls of sunroom additions or patio covers, the total load deflection shall not exceed 7/120. 

i. For cantilever members, 7 shall be taken as twice the length of the cantilever. 
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1604.3.1 Deflections. The deflections of structural mem¬ 
bers shall not exceed the more restrictive of the limitations 
of Sections 1604.3.2 through 1604.3.5 or that permitted by 
Table 1604.3. 

1604.3.2 Reinforced concrete. The deflection of rein¬ 
forced concrete structural members shall not exceed that 
permitted by ACI318. 

1604.3.3 Steel. The deflection of steel structural members 
shall not exceed that permitted by AISC 360, AISI S100, 
ASCE 8, SJICJ, SJIJG, SJIK or SJILH/DLH, as applica¬ 
ble. 

1604.3.4 Masonry. The deflection of masonry structural 
members shall not exceed that permitted by TMS 402/ACI 
530/ASCE 5. 

1604.3.5 Aluminum. The deflection of aluminum struc¬ 
tural members shall not exceed that permitted by AA 
ADM1. 

1604.3.6 Limits. The deflection limits of Section 1604.3.1 
shall be used unless more restrictive deflection limits are 
required by a referenced standard for the element or finish 
material. 

1604.4 Analysis. Load effects on structural members and 
their connections shall be determined by methods of struc¬ 
tural analysis that take into account equilibrium, general sta¬ 
bility, geometric compatibility and both short- and long-term 
material properties. 

Members that tend to accumulate residual deformations 
under repeated service loads shall have included in their anal¬ 
ysis the added eccentricities expected to occur during their 
service life. 

Any system or method of construction to be used shall be 
based on a rational analysis in accordance with well-estab¬ 
lished principles of mechanics. Such analysis shall result in a 
system that provides a complete load path capable of transfer¬ 
ring loads from their point of origin to the load-resisting ele¬ 
ments. 

The total lateral force shall be distributed to the various 
vertical elements of the lateral force-resisting system in pro¬ 
portion to their rigidities, considering the rigidity of the hori¬ 
zontal bracing system or diaphragm. Rigid elements assumed 
not to be a part of the lateral force-resisting system are per¬ 
mitted to be incorporated into buildings provided their effect 
on the action of the system is considered and provided for in 
the design. A diaphragm is rigid for the purpose of distribu¬ 
tion of story shear and torsional moment when the lateral 
deformation of the diaphragm is less than or equal to two 
times the average story drift. Where required by ASCE 7, 
provisions shall be made for the increased forces induced on 
resisting elements of the structural system resulting from tor¬ 
sion due to eccentricity between the center of application of 
the lateral forces and the center of rigidity of the lateral force- 
resisting system. 

Every structure shall be designed to resist the overturning 
effects caused by the lateral forces specified in this chapter. 
See Section 1609 for wind loads, Section 1610 for lateral soil 
loads and Section 1613 for earthquake loads. 


1604.5 Risk category. Each building and structure shall be 
assigned a risk category in accordance with Table 1604.5. 
Where a referenced standard specifies an occupancy cate¬ 
gory, the risk category shall not be taken as lower than the 
occupancy category specified therein. Where a referenced 
standard specifies that the assignment of a risk category be in 
accordance with ASCE 7, Table 1.5-1, Table 1604.5 shall be 
used in lieu of ASCE 7, Table 1.5-1. 

1604.5.1 Multiple occupancies. Where a building or 
structure is occupied by two or more occupancies not 
included in the same risk category, it shall be assigned the 
classification of the highest risk category corresponding to 
the various occupancies. Where buildings or structures 
have two or more portions that are structurally separated, 
each portion shall be separately classified. Where a sepa¬ 
rated portion of a building or structure provides required 
access to, required egress from or shares life safety com¬ 
ponents with another portion having a higher risk cate¬ 
gory, both portions shall be assigned to the higher risk 
category. 

1604.6 In-situ load tests. The building official is authorized 
to require an engineering analysis or a load test, or both, of 
any construction whenever there is reason to question the 
safety of the construction for the intended occupancy. Engi¬ 
neering analysis and load tests shall be conducted in accor¬ 
dance with Section 1708. 

1604.7 Preconstruction load tests. Materials and methods of 
construction that are not capable of being designed by 
approved engineering analysis or that do not comply with the 
applicable referenced standards, or alternative test procedures 
in accordance with Section 1707, shall be load tested in 
accordance with Section 1709. 

1604.8 Anchorage. Buildings and other structures, and por¬ 
tions thereof, shall be provided with anchorage in accordance 
with Sections 1604.8.1 through 1604.8.3, as applicable. 

1604.8.1 General. Anchorage of the roof to walls and col¬ 
umns, and of walls and columns to foundations, shall be 
provided to resist the uplift and sliding forces that result 
from the application of the prescribed loads. 

1604.8.2 Structural walls. Walls that provide vertical 
load-bearing resistance or lateral shear resistance for a 
portion of the structure shall be anchored to the roof and to 
all floors and members that provide lateral support for the 
wall or that are supported by the wall. The connections 
shall be capable of resisting the horizontal forces specified 
in Section 1.4.5 of ASCE 7 for walls of structures assigned 
to Seismic Design Category A and to Section 12.11 of 
ASCE 7 for walls of structures assigned to all other seis¬ 
mic design categories. Required anchors in masonry walls 
of hollow units or cavity walls shall be embedded in a 
reinforced grouted structural element of the wall. See Sec¬ 
tions 1609 for wind design requirements and 1613 for 
earthquake design requirements. 

1604.8.3 Decks. Where supported by attachment to an 
exterior wall, decks shall be positively anchored to the pri¬ 
mary structure and designed for both vertical and lateral 
loads as applicable. Such attachment shall not be accom¬ 
plished by the use of toenails or nails subject to with- 
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1609.1.2.1 Louvers. Louvers protecting intake and 
exhaust ventilation ducts not assumed to be open that 
are located within 30 feet (9144 mm) of grade shall 
meet the requirements of AMCA 540. 

1609.1.2.2. Application of ASTM E1996. The text of 
Section 6.2.2 of ASTM E1996 shall be substituted as 
follows: 

6.2.2 Unless otherwise specified, select the wind 
zone based on the strength design wind speed, V ulp 
as follows: 

6.2.2.1 Wind Zone 1—130 mph < ultimate design 
wind speed, V ult <140 mph. 

6.2.2.2 Wind Zone 2—140 mph < ultimate design 
wind speed, V uIt <150 mph at greater than one mile 
(1.6 km) from the coastline. The coastline shall be 
measured from the mean high water mark. 

6.2.23 Wind Zone 3—150 mph (58 m/s) < ul t imate 
design wind speed, V ult <160 mph (63 m/s), or 140 
mph (54 m/s) < ultimate design wind speed, V ult < 
160 mph (63 m/s) and within one mile (1.6 km) of 
the coastline. The coastline shall be measured from 
the mean high water mark. 

6.2.2.4 Wind Zone 4— ultimate design wind speed, 
V uU >160 mph (63 m/s). 

1609.1.2.3 Garage doors. Garage door glazed opening 
protection for wind-borne debris shall meet the require¬ 
ments of an approved impact-resisting standard or 
ANSI/D ASMA 115. 

1609.2 Definitions. For the purposes of Section 1609 and as 
used elsewhere in this code, the following terms are defined 
in Chapter 2. 

HURRICANE-PRONE REGIONS. 

WIND-BORNE DEBRIS REGION. 

WIND SPEED, V ult . 

WIND SPEED, V asd . 

1609.3 Ultimate design wind speed. The ultimate design 
wind speed, V ult , in mph, for the determination of the wind 
loads shall be determined by Figures 1609.3(1), 1609.3(2) 
and 1609.3(3). The ultimate design wind speed, V ult , for use in 
the design of Risk Category II buildings and structures shall 
be obtained from Figure 1609.3(1). The ultimate design wind 
speed, V ult , for use in the design of Risk Category III and IV 
buildings and structures shall be obtained from Figure 
1609.3(2). The ultimate design wind speed, V ult , for use in the 
design of Risk Category I buildings and structures shall be 
obtained from Figure 1609.3(3). The ultimate design wind 
speed, V ull , for the special wind regions indicated near moun¬ 


tainous terrain and near gorges shall be in accordance with 
local jurisdiction requirements. The ultimate design wind 
speeds, V u „, determined by the local jurisdiction shall be in 
accordance with Section 26.5.1 of ASCE 7. 

In nonhurricane-prone regions, when the ultimate design 
wind speed, V uh , is estimated from regional climatic data, the 
ultimate design wind speed, V ult , shall be determined in accor¬ 
dance with Section 26.5.3 of ASCE 7. 

1609.3.1 Wind speed conversion. When required, the 
ultimate design wind speeds of Figures 1609.3(1), 
1609.3(2) and 1609.3(3) shall be converted to nominal 
design wind speeds, V md , using Table 1609.3.1 or Equation 
16-33. 

V asd = V ult j03 (Equation 16-33) 

where: 

V asd = Nominal design wind speed applicable to methods 
specified in Exceptions 4 and 5 of Section 1609.1.1. 
V ult = Ultimate design wind speeds determined from 
Figures 1609.3(1), 1609.3(2) or 1609.3(3). 

1609.4 Exposure category. For each wind direction consid¬ 
ered, an exposure category that adequately reflects the char¬ 
acteristics of ground surface irregularities shall be determined 
for the site at which the building or structure is to be con¬ 
structed. Account shall be taken of variations in ground sur¬ 
face roughness that arise from natural topography and 
vegetation as well as from constructed features. 

1609.4.1 Wind directions and sectors. For each selected 
wind direction at which the wind loads are to be evaluated, 
the exposure of the building or structure shall be deter¬ 
mined for the two upwind sectors extending 45 degrees 
(0.79 rad) either side of the selected wind direction. The 
exposures in these two sectors shall be determined in 
accordance with Sections 1609.4.2 and 1609.4.3 and the 
exposure resulting in the highest wind loads shall be used 
to represent winds from that direction. 

1609.4.2 Surface roughness categories. A ground sur¬ 
face roughness within each 45-degree (0.79 rad) sector 
shall be determined for a distance upwind of the site as 
defined in Section 1609.4.3 from the categories defined 
below, for the purpose of assigning an exposure category 
as defined in Section 1609.4.3. 

Surface Roughness B. Urban and suburban areas, 
wooded areas or other terrain with numerous closely 
spaced obstructions having the size of single-family 
dwellings or larger. 

Surface Roughness C. Open terrain with scattered 
obstructions having heights generally less than 30 feet 


TABLE 1609.3.1 

WIND SPEED CONVERSIONS 3 b c 


For SI: 1 mile per hour = 0.44 m/s. 

a. Linear interpolation is permitted. 

b. V asd = nominal design wind speed applicable to methods specified in Exceptions 1 through 5 of Section 1609.1.1. 

c. V ult = ultimate design wind speeds determined from Figure 1609.3(1), 1609.3(2) or 1609.3(3). 
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(9144 mm). This category includes flat open country, 
and grasslands. 

Surface Roughness D. Flat, unobstructed areas and 
water surfaces. This category includes smooth mud 
flats, salt flats and unbroken ice. 

1609.4.3 Exposure categories. An exposure category 
shall be determined in accordance with the following: 
Exposure B. For buildings with a mean roof height of 
less than or equal to 30 feet (9144 mm), Exposure B 
shall apply where the ground surface roughness, as 
defined by Surface Roughness B, prevails in the 
upwind direction for a distance of at least 1,500 feet 
(457 m). For buildings with a mean roof height greater 
than 30 feet (9144 mm), Exposure B shall apply where 
Surface Roughness B prevails in the upwind direction 
for a distance of at least 2,600 feet (792 m) or 20 times 
the height of the building, whichever is greater. 
Exposure C. Exposure C shall apply for all cases 
where Exposure B or D does not apply. 

Exposure D. Exposure D shall apply where the ground 
surface roughness, as defined by Surface Roughness D, 
prevails in the upwind direction for a distance of at 
least 5,000 feet (1524 m) or 20 times the height of the 
building, whichever is greater. Exposure D shall also 
apply where the ground surface roughness immediately 
upwind of the site is B or C, and the site is within a dis¬ 
tance of 600 feet (183 m) or 20 times the building 
height, whichever is greater, from an Exposure D con¬ 
dition as defined in the previous sentence. 

1609.5 Roof systems. Roof systems shall be designed and 
constructed in accordance with Sections 1609.5.1 through 
1609.5.3, as applicable. 

1609.5.1 Roof deck. The roof deck shall be designed to 
withstand the wind pressures determined in accordance 
with ASCE 7. 

1609.5.2 Roof coverings. Roof coverings shall comply 
with Section 1609.5.1. 

Exception: Rigid tile roof coverings that are air perme¬ 
able and installed over a roof deck complying with Sec¬ 
tion 1609.5.1 are permitted to be designed in 
accordance with Section 1609.5.3. 

Asphalt shingles installed over a roof deck complying 
with Section 1609.5.1 shall comply with the wind-resis¬ 
tance requirements of Section 1504.1.1. 

1609.5.3 Rigid tile. Wind loads on rigid tile roof cover¬ 
ings shall be determined in accordance with the following 
equation: 

M a = q h C L bLL a [1.0 - GC p ] (Equation 16-34) 

For SI: 

g t Q6£I a [ 1.0-GC,] 
fl 1,000 
where: 

b = Exposed width, feet (mm) of the roof tile. 


C, = Lift coefficient. The lift coefficient for concrete and 
clay tile shall be 0.2 or shall be determined by test in 
accordance with Section 1711.2. 

GC= Roof pressure coefficient for each applicable roof 
zone determined from Chapter 30 of ASCE 7. Roof 
coefficients shall not be adjusted for internal 
pressure. 

L = Length, feet (mm) of the roof tile. 

L a = Moment arm, feet (mm) from the axis of rotation to 
the point of uplift on the roof tile. The point of uplift 
shall be taken at 0.76L from the head of the tile and 
the middle of the exposed width. For roof tiles with 
nails or screws (with or without a tail clip), the axis 
of rotation shall be taken as the head of the tile for 
direct deck application or as the top edge of the 
batten for battened applications. For roof tiles 
fastened only by a nail or screw along the side of the 
tile, the axis of rotation shall be determined by 
testing. For roof tiles installed with battens and 
fastened only by a clip near the tail of the tile, the 
moment arm shall be determined about the top edge 
of the batten with consideration given for the point 
of rotation of the tiles based on straight bond or 
broken bond and the tile profile. 

M a = Aerodynamic uplift moment, feet-pounds (N-mm) 
acting to raise the tail of the tile. 
q h = Wind velocity pressure, psf (kN/m 2 ) determined 
from Section 27.3.2 of ASCE 7. 

Concrete and clay roof tiles complying with the follow¬ 
ing limitations shall be designed to withstand the aerody¬ 
namic uplift moment as determined by this section. 

1. The roof tiles shall be either loose laid on battens, 
mechanically fastened, mortar set or adhesive set. 

2. The roof tiles shall be installed on solid sheathing 
which has been designed as components and clad¬ 
ding. 

3. An underlayment shall be installed in accordance 
with Chapter 15. 

4. The tile shall be single lapped interlocking with a 
minimum head lap of not less than 2 inches (51 mm). 

5. The length of the tile shall be between 1.0 and 1.75 
feet (305 mm and 533 mm). 

6. The exposed width of the tile shall be between 0.67 
and 1.25 feet (204 mm and 381 mm). 

7. The maximum thickness of the tail of the tile shall 
not exceed 1.3 inches (33 mm). 

8. Roof tiles using mortar set or adhesive set systems 
shall have at least two-thirds of the tile’s area free of 
mortar or adhesive contact. 

1609.6 Alternate all-heights method. The alternate wind 
design provisions in this section are simplifications of the 
ASCE 7 Directional Procedure. 

1609.6.1 Scope. As an alternative to ASCE 7 Chapters 27 
and 30, the following provisions are permitted to be used 
to determine the wind effects on regularly shaped build- 
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to the inspections by the building official that are identified in 
Section 110. 

[OSHPD 2] An inspection agency having accreditation to 
the International Standards Organization (ISO) accreditation 
Standard 17020 shall be deemed to comply with the require¬ 
ments for an approved inspection agency. 

Exceptions: 

1. Special inspections and tests are not required for 
construction of a minor nature or as warranted by 
conditions in the jurisdiction as approved by the 
building official. 

2. Unless otherwise required by the building official, 
special inspections and tests are not required for 
Group U occupancies that are accessory to a resi¬ 
dential occupancy including, but not limited to, 
those listed in Section 312.1. 

3. Special inspections and tests are not required for por¬ 
tions of structures designed and constructed in accor¬ 
dance with the cold-formed steel light-frame 
construction provisions of Section 2211.7 or the con¬ 
ventional light-frame construction provisions of Sec¬ 
tion 2308. [OSHPD 2] Not permitted by OSHPD. 

4. The contractor is permitted to employ the approved 
agencies where the contractor is also the owner. 

5. [HCD 1] The provisions of Health and Safety 
Code Division 13, Part 6 and the California Code 
of Regulations, Title 25, Division 1, Chapter 3, 
commencing with Section 3000, shall apply to the 
construction and inspection of factory-built hous¬ 
ing as defined in Health and Safety Code Section 
19971. 

1704.2.1 Special inspector qualifications. Prior to the 
start of the construction, the approved agencies shall pro¬ 
vide written documentation to the building official demon¬ 
strating the competence and relevant experience or 
training of the special inspectors who will perform the spe¬ 
cial inspections and tests during construction. Experience 
or training shall be considered relevant where the docu¬ 
mented experience or training is related in complexity to 
the same type of special inspection or testing activities for 
projects of similar complexity and material qualities. 
These qualifications are in addition to qualifications speci¬ 
fied in other sections of this code. 

The registered design professional in responsible 
charge and engineers of record involved in the design of 
the project are permitted to act as the approved agency and 
their personnel are permitted to act as special inspectors 
for the work designed by them, provided they qualify as 
special inspectors. 

1704.2.2 Access for special inspection. The construction 
or work for which special inspection or testing is required 
shall remain accessible and exposed for special inspection 
or testing purposes until completion of the required special 
inspections or tests. 

1704.2.3 Statement of special inspections. The applicant 
shall submit a statement of special inspections in accor¬ 


dance with Section 107.1, Chapter 1, Division II, as a con¬ 
dition for permit issuance. This statement shall be in 
accordance with Section 1704.3. 

Exception: A statement of special inspections is not 
required for portions of structures designed and con¬ 
structed in accordance with the cold-formed steel light- 
frame construction provisions of Section 2211.7 or the 
conventional light-frame construction provisions of 
Section 2308. 

1704.2.4 Report requirement. Approved agencies shall 
keep records of special inspections and tests. The 
approved agency shall submit reports of special inspec¬ 
tions and tests to the building official and to the registered 
design professional in responsible charge. Reports shall 
indicate that work inspected or tested was or was not com¬ 
pleted in conformance to approved construction docu¬ 
ments. Discrepancies shall be brought to the immediate 
attention of the contractor for correction. If they are not 
corrected, the discrepancies shall be brought to the atten¬ 
tion of the building official and to the registered design 
professional in responsible charge prior to the completion 
of that phase of the work. A final report documenting 
required special inspections and tests, and correction of 
any discrepancies noted in the inspections or tests, shall be 
submitted at a point in time agreed upon prior to the start 
of work by the owner or the owner’s authorized agent to 
the building official. 

1704.2.5 Special inspection of fabricated items. Where 
fabrication of structural, load-bearing or lateral load- 
resisting members or assemblies is being conducted on the 
premises of a fabricator’s shop, special inspections of the 
fabricated items shall be performed during fabrication. 

Exceptions: 

1. Special inspections during fabrication are not 
required where the fabricator maintains approved 
detailed fabrication and quality control proce¬ 
dures that provide a basis for control of the work¬ 
manship and the fabricator’s ability to conform to 
approved construction documents and this code. 
Approval shall be based upon review of fabrica¬ 
tion and quality control procedures and periodic 
inspection of fabrication practices by the building 
official. 

2. Special inspections are not required where the 
fabricator is registered and approved in accor¬ 
dance with Section 1704.2.5.1. 

1704.2.5.1 Fabricator approval. Special inspections 
during fabrication are not required where the work is 
done on the premises of a fabricator registered and 
approved to perform such work without special inspec¬ 
tion. Approval shall be based upon review of the fabri¬ 
cator’s written procedural and quality control manuals 
and periodic auditing of fabrication practices by an 
approved agency. At completion of fabrication, the 
approved fabricator shall submit a certificate of compli¬ 
ance to the owner or the owner’s authorized agent for 
submittal to the building official as specified in Section 
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1704.5 stating that the work was performed in accor¬ 
dance with the approved construction documents. 

1704.3 Statement of special inspections. Where special 
inspections or tests are required by Section 1705, the regis¬ 
tered design professional in responsible charge shall prepare 
a statement of special inspections in accordance with Section 

1704.3.1 for submittal by the applicant in accordance with 
Section 1704.2.3. 

Exception: The statement of special inspections is permit¬ 
ted to be prepared by a qualified person approved by the 
building official for construction not designed by a regis¬ 
tered design professional. 

1704.3.1 Content of statement of special inspections. 

The statement of special inspections shall identify the fol¬ 
lowing: 

1. The materials, systems, components and work 
required to have special inspections or tests by the 
building official or by the registered design profes¬ 
sional responsible for each portion of the work. 

2. The type and extent of each special inspection. 

3. The type and extent of each test. 

4. Additional requirements for special inspections or 
tests for seismic or wind resistance as specified in 
Sections 1705.11, 1705.12 and 1705.13. 

5. For each type of special inspection, identification as 
to whether it will be continuous special inspection, 
periodic special inspection or performed in accor¬ 
dance with the notation used in the referenced stan¬ 
dard where the inspections are defined. 

1704.3.2 Seismic requirements in the statement of spe¬ 
cial inspections. Where Section 1705.12 or 1705.13 spec¬ 
ifies special inspections or tests for seismic resistance, the 
statement of special inspections shall identify the desig¬ 
nated seismic systems and seismic force-resisting systems 
that are subject to the special inspections or tests. 

1704.3.3 Wind requirements in the statement of special 
inspections. Where Section 1705.11 specifies special 
inspection for wind resistance, the statement of special 
inspections shall identify the main windforce-resisting 
systems and wind-resisting components that are subject to 
special inspections. 

1704.4 Contractor responsibility. Each contractor responsi¬ 
ble for the construction of a main wind- or seismic force- 
resisting system, designated seismic system or a wind- or 
seismic force-resisting component listed in the statement of 
special inspections shall submit a written statement of 
responsibility to the building official and the owner or the 
owner’s authorized agent prior to the commencement of work 
on the system or component. The contractor’s statement of 
responsibility shall contain acknowledgement of awareness 
of the special requirements contained in the statement of spe¬ 
cial inspections. 

1704.5 Submittals to the building official. In addition to the 
submittal of reports of special inspections and tests in accor¬ 


dance with Section 1704.2.4, reports and certificates shall be 
submitted by the owner or the owner’s authorized agent to the 
building official for each of the following: 

1. Certificates of compliance for the fabrication of struc¬ 
tural, load-bearing or lateral load-resisting members or 
assemblies on the premises of a registered and 
approved fabricator in accordance with Section 
1704.2.5.1. 

2. Certificates of compliance for the seismic qualification 
of nonstructural components, supports and attachments 
in accordance with Section 1705.13.2. 

3. Certificates of compliance for designated seismic sys¬ 
tems in accordance with Section 1705.13.3. 

4. Reports of preconstruction tests for shotcrete in accor¬ 
dance with Section 1908.5. 

5. Certificates of compliance for open web steel joists and 
joist girders in accordance with Section 2207.5. 

6. Reports of material properties verifying compliance 
with the requirements of AWS D1.4 for weldability as 
specified in Section 26.6.4 of ACI 318 for reinforcing | | 
bars in concrete complying with a standard other than 
ASTM A706 that are to be welded; and 

7. Reports of mill tests in accordance with Section 

20.2.2.5 of ACI 318 for reinforcing bars complying 
with ASTM A615 and used to resist earthquake- 
induced flexural or axial forces in the special moment 
frames, special structural walls or coupling beams con¬ 
necting special structural walls of seismic force-resist¬ 
ing systems in structures assigned to Seismic Design 
Category B, C, D, E or F. 

1704.6 Structural observations. Where required by the pro¬ 
visions of Section 1704.6.1 or 1704.6.2, the owner or the 
owner’s authorized agent shall employ a registered design 
professional to perform structural observations. Structural 
observation does not include or waive the responsibility for 
the inspections in Section 110 or the special inspections in 
Section 1705 or other sections of this code. 

Prior to the commencement of observations, the structural 
observer shall submit to the building official a written state¬ 
ment identifying the frequency and extent of structural obser¬ 
vations. 

At the conclusion of the work included in the permit, the 
structural observer shall submit to the building official a writ¬ 
ten statement that the site visits have been made and identify 
any reported deficiencies that, to the best of the structural 
observer’s knowledge, have not been resolved. 

1704.6.1 Structural observations for seismic resistance. 

Structural observations shall be provided for those struc¬ 
tures assigned to Seismic Design Category D, E or F 

where one or more of the following conditions exist: 

1. The structure is classified as Risk Category III or IV. 

2. The height of the structure is greater than 75 feet (22 
860 mm) above the base as defined in ASCE 7. 
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3. The structure is assigned to Seismic Design Cate¬ 
gory E, is classified as Risk Category I or II, and is 
greater than two stories above grade plane. 

4. When so designated by the registered design profes¬ 
sional responsible for the structural design. 

5. When such observation is specifically required by 
the building official. 

1704.6.2 Structural observations for wind require¬ 
ments. Structural observations shall be provided for those 
structures sited where V asd as determined in accordance 
with Section 1609.3.1 exceeds 110 mph (49 m/sec), where 
one or more of the following conditions exist: 

1. The structure is classified as Risk Category III or IV. 

2. The building height is greater than 75 feet (22 860 
mm). 

3. When so designated by the registered design profes¬ 
sional responsible for the structural design. 

4. When such observation is specifically required by 
the building official. 


SECTION 1705 

REQUIRED SPECIAL INSPECTIONS AND TESTS 

1705.1 General. Special inspections and tests of elements 
and nonstructural components of buildings and structures 
shall meet the applicable requirements of this section. 

1705.1.1 Special cases. Special inspections and tests shall 
be required for proposed work that is, in the opinion of the 
building official, unusual in its nature, such as, but not 
limited to, the following examples: 

1. Construction materials and systems that are alterna¬ 
tives to materials and systems prescribed by this 
code. 

2. Unusual design applications of materials described 
in this code. 

3. Materials and systems required to be installed in 
accordance with additional manufacturer’s instruc¬ 
tions that prescribe requirements not contained in 
this code or in standards referenced by this code. 


1705.2 Steel construction. The special inspections and non¬ 
destructive testing of steel construction in buildings, struc¬ 
tures, and portions thereof shall be in accordance with this 
section. 

Exception: Special inspections of the steel fabrication 
process shall not be required where the fabricator does not 
perform any welding, thermal cutting or heating operation 
of any kind as part of the fabrication process. In such 
cases, the fabricator shall be required to submit a detailed 
procedure for material control that demonstrates the fabri¬ 
cator’s ability to maintain suitable records and procedures 
such that, at any time during the fabrication process, the 
material specification and grade for the main stress-carry¬ 
ing elements are capable of being determined. Mill test 
reports shall be identifiable to the main stress-carrying ele¬ 
ments when required by the approved construction docu¬ 
ments. 

1705.2.1 Structural steel. Special inspections and nonde¬ 
structive testing of structural steel elements in buildings, 
structures and portions thereof shall be in accordance with 
the quality assurance inspection requirements of AISC 
360. 

Exception: Special inspection of railing systems com¬ 
posed of structural steel elements shall be limited to 
welding inspection of welds at the base of cantilevered 
rail posts. 

1705.2.2 Cold-formed steel deck. Special inspections 
and qualification of welding special inspectors for cold- 
formed steel floor and roof deck shall be in accordance 
with the quality assurance inspection requirements of 
SDI QA/QC. 

1705.2.3 Open-web steel joists and joist girders. Special 
inspections of open-web steel joists and joist girders in 
buildings, structures and portions thereof shall be in accor¬ 
dance with Table 1705.2.3. 

1705.2.4 Cold-formed steel trusses spanning 60 feet or 
greater. Where a cold-formed steel truss clear span is 60 
feet (18 288 mm) or greater, the special inspector shall 
verify that the temporary installation restraint/bracing and 
the permanent individual truss member restraint/bracing 
are installed in accordance with the approved truss submit¬ 
tal package. 


TABLE 1705.2.3 

REQUIRED SPECIAL INSPECTIONS OF OPEN-WEB STEEL JOISTS AND JOIST GIRDERS 


TYPE 

CONTINUOUS 

SPECIAL 

INSPECTION 

PERIODIC 

SPECIAL 

INSPECTION 

REFERENCED STANDARD 3 

|l. Installation of open-web steel joists and joist girders. j 

a. End connections - welding or bolted. 

— 

X 

SJI specifications listed in Section 2207.1. 

b. Bridging - horizontal or diagonal. 

— 



1. Standard bridging. 

- 

X 

SJI specifications listed in Section 2207.1. 

2. Bridging that differs from the SJI 
specifications listed in Section 2207.1. 


X 



For SI: 1 inch = 25.4 mm. 

a. Where applicable, see also Section 1705.12, Special inspections for seismic resistance. 
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1705.3 Concrete construction. Special inspections and tests 
of concrete construction shall be performed in accordance 
with this section and Table 1705.3. 

Exception: Special inspections and tests shall not be 
required for: 

1. Isolated spread concrete footings of buildings three 
stories or less above grade plane that are fully sup¬ 
ported on earth or rock. 

2. Continuous concrete footings supporting walls of 
buildings three stories or less above grade plane that 
are fully supported on earth or rock where: 


2.1. The footings support walls of light-frame 
construction. 

2.2. The footings are designed in accordance 
with Table 1809.7. 

2.3. The structural design of the footing is 
based on a specified compressive strength, 

not more than 2,500 pounds per square 
inch (psi) (17.2 MPa), regardless of the 
compressive strength specified in the 
approved construction documents or used 
in the footing construction. 


TABLE 1705.3 

REQUIRED SPECIAL INSPECTIONS AND TESTS OF CONCRETE CONSTRUCTION 


TYPE 

CONTINUOUS 

SPECIAL 

INSPECTION 

PERIODIC SPECIAL 
INSPECTION 

REFERENCED 

STANDARD 3 

IBC 

REFERENCE 

1. Inspect reinforcement, including prestressing 
tendons, and verify placement. 

- 

X 

ACI 318 Ch. 20, 25.2, 
25.3, 26.6.1-26.6.3 

1908.4 

2. Reinforcing bar welding: 

a. Verify weldability of reinforcing bars other 
than ASTM A706; 

b. Inspect single-pass fillet welds, maximum 5 / l6 "; 

c. Inspect all other welds. 

X 

X 

X 

AWS D1.4 

ACI 318: 26.6.4 

- 

3. Inspect anchors cast in concrete. 

— 

X 

ACI 318: 17.8.2 

— 

4. Inspect anchors post-installed in hardened 
concrete members. b 

a. Adhesive anchors installed in horizontally or 
upwardly inclined orientations to resist 
sustained tension loads. 

b. Mechanical anchors and adhesive anchors not 
defined in 4.a. 

X 

X 

ACI 318: 17.8.2.4 

ACI 318: 17.8.2 

- 

5. Verify use of required design mix. 

- 

X 

ACI 318: Ch. 19, 
26.4.3, 26.4.4 

1904.1, 1904.2, 
1908.2,1908.3 

6. Prior to concrete placement, fabricate specimens for 
strength tests, perform slump and air content tests, 
and determine the temperature of the concrete. 

X 

- 

ASTM C172 
ASTMC31 

ACI 318: 26.4, 26.12 

1908.10 

7. Inspect concrete and shotcrete placement for proper 
application techniques. 

X 

- 

ACI 318: 26.5 

1908.6, 1908.7, 
1908.8 

8. Verify maintenance of specified curing temperature 
and techniques. 

- 

X 

ACI 318: 26.5.3-26.5.5 

1908.9 

9. Inspect prestressed concrete for: 

a. Application of prestressing forces; and 

b. Grouting of bonded prestressing tendons. 

X 

X 

- 

ACI 318: 26.10 

- 

lO.Inspect erection of precast concrete members. 

— 

X 

ACI 318: Ch. 26.8 

— 

11. Verify in-situ concrete strength, prior to stressing of 
tendons in post-tensioned concrete and prior to 
removal of shores and forms from beams and 
structural slabs. 

- 

X 

ACI 318: 26.11.2 

- 

12. Inspect formwork for shape, location and 

dimensions of the concrete member being formed. 

- 

X 

ACI 318: 26.11.1.2(b) 

- 


For SI: 1 inch = 25.4 mm. 

a. Where applicable, see also Section 1705.12, Special inspections for seismic resistance. 

b. Specific requirements for special inspection shall be included in the research report for the anchor issued by an approved source in accordance with 17.8.2 in 
ACI318, or other qualification procedures. Where specific requirements are not provided, special inspection requirements shall be specified by the registered 
design professional and shall be approved by the building official prior to the commencement of the work. 
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3. Certificates of compliance for equipment/components 
requiring special seismic certification in accordance 
with Section 1705/1.13.3. 

4. Reports of preconstruction tests for shotcrete in accor¬ 
dance with Section 1908.5. 

5. Certificates of compliance for open web steel joists and 
joist girders in accordance with Section 2207.5. 

6. Reports of material properties verifying compliance 
with the requirements of AWS D1.4 for weldability as 
specified in Section 26.6.4 of ACI 318 for reinforcing 
bars in concrete complying with a standard other than 
ASTM A706 that are to be welded; and 

7. Reports of mill tests in accordance with Section 
20.2.2.5 of ACI 318 for reinforcing bars complying 
with ASTM A615 and used to resist earthquake- 
induced flexural or axial forces in the special moment 
frames, special structural walls or coupling beams con¬ 
necting special structural walls of seismic force-resist¬ 
ing systems in structures assigned to Seismic Design 
Category B, C, D, E or F. 

1704A.6 Structural observations. The owner shall employ a 
registered design professional to perform structural observa¬ 
tions. Structural observation does not include or waive the 
responsibility for the inspections in Section 110 or the special 
inspections in Section 1705A or other sections of this code. 

Prior to the commencement of observations, the structural 
observer shall submit to the building official a written state¬ 
ment identifying the frequency and extent of structural obser¬ 
vations. 

At the conclusion of the work included in the permit, the 
structural observer shall submit to the building official a writ¬ 
ten statement that the site visits have been made and identify 
any reported deficiencies that, to the best of the structural 
observer’s knowledge, have not been resolved. 

[DSA-SS, DSA-SS/CC] Reference to Section 110 shall be to 
the California Administrative Code instead. 


SECTION 17054 

REQUIRED SPECIAL INSPECTIONS AND TESTS 

1705A.1 General. Special inspections and tests of elements 
and nonstructural components of buildings and structures 
shall meet the applicable requirements of this section. 

1705A.1.1 Special cases. Special inspections and tests 
shall be required for proposed work that is, in the opinion 
of the building official, unusual in its nature, such as, but 
not limited to, the following examples: 

1. Construction materials and systems that are alterna¬ 
tives to materials and systems prescribed by this 
code. 

2. Unusual design applications of materials described 
in this code. 

3. Materials and systems required to be installed in 
accordance with additional manufacturer’s instruc¬ 


tions that prescribe requirements not contained in 
this code or in standards referenced by this code. 
1705A.2 Steel construction. The special inspections and 
nondestructive testing of steel construction in buildings, 
structures, and portions thereof shall be in accordance with 
this section. 

Exception: Special inspections of the steel fabrication 
process shall not be required where the fabricator does not 
perform any welding, thermal cutting or heating operation 
of any kind as part of the fabrication process. In such 
cases, the fabricator shall be required to submit a detailed 
procedure for material control that demonstrates the fabri¬ 
cator’s ability to maintain suitable records and procedures 
such that, at any time during the fabrication process, the 
material specification and grade for the main stress-carry¬ 
ing elements are capable of being determined. Mill test 
reports shall be identifiable to the main stress-carrying ele¬ 
ments when required by the approved construction docu¬ 
ments. 

1705A.2.1 Structural steel. Special inspections and non¬ 
destructive testing of structural steel elements in buildings, 
structures and portions thereof shall be in accordance with 
the quality assurance requirements of this section, Chapter 
22A and quality control requirements ofAISC 360, AISC 
341 and AISC 358. 

Exception: Special inspection of railing systems com¬ 
posed of structural steel elements shall be limited to 

welding inspection of welds at the base of cantilevered 

rail posts. 

AISC 360, Chapter N and AISC 341, Chapter J are 
adopted, except as noted below: 

The following provisions of AISC 360, Chapter N are 
not adopted: 

1. N4., Item 2. (Quality Assurance Inspector 

Qualifications) 

2. N5., Item 2. (Quality Assurance) 

3. [DSA-SS, DSA-SS/CC] 

N5., Item 3. (Coordinated Inspection) 

4. [DSA-SS, DSA-SS/CC] 

N5., Item 4. (Inspection of Welding) 

5. [DSA-SS, DSA-SS/CC] 

N7 (Approved Fabricators and Erectors) 

6. [DSA-SS, DSA-SS/CC] 

N8 (Nonconforming Material and 

Workmanship) 

In addition to the quality assurance inspection require¬ 
ments contained in AISC 360, Section N5 (Minimum 
Requirements for Inspection of Structural Steel Buildings), 
the requirements of Table 1705A.2.1 of the California 
Building Code shall apply. 

In addition to the quality assurance requirements con¬ 
tained in AISC 360, Section N6 (Minimum Requirements 
for Inspection of Composite Construction), the require- 


2016 CALIFORNIA BUILDING CODE 


SEPTEMBER 1,2017 ERRATA 
BUFF 


121 



SPECIAL INSPECTIONS AND TESTS 


merits of Table 1705A.2.1 of the California Building Code 
shall apply. 

In addition to the quality assurance requirements con¬ 
tained in AISC 341, Chapter J, Section J5 (Inspection 
Tasks), the requirements of Section 1704A.3 and Table 
1705A.2.1 of the California Building Code shall apply. 

1705/1.2.2 Cold-formed steel deck. Special inspections 
for cold-formed steel floor and roof deck shall be in accor¬ 
dance with the quality assurance inspection requirements 
of SDI QA/QC. 

Deck weld special inspection shall also satisfy require¬ 
ments in Table 1705A.2.1 and Section 1705A.2.5. 
1705/1.2.3 Open-web steel joists and joist girders. Spe¬ 
cial inspections of open-web steel joists and joist girders 
in buildings, structures and portions thereof shall be in 
accordance with Table 17054.2.3. 

1705A.2.3.1 Steel joist and joist girder inspection. 
Special inspection is required during the manufacture 
and welding of steel joists or joist girders. The 
approved agency shall verify that proper quality con¬ 
trol procedures and tests have been employed for all 
materials and the manufacturing process, and shall 
perform visual inspection of the finished product. The 
approved agency shall place a distinguishing mark, 
and/or tag with this distinguishing mark, on each 
inspected joist or joist girder. This mark or tag shall 
remain on the joist or joist girder throughout the job 
site receiving and erection process. 

1705A.2.4 Cold-formed steel trusses spanning 60 feet 
or greater. Where a cold-formed steel truss clear span is 
60 feet (18 288 mm) or greater, the special inspector shall 
verify that the temporary installation restraint/bracing and 
the permanent individual truss member restraint/bracing 
are installed in accordance with the approved trass submit¬ 
tal package. 

1705A.2.4.1 Light-framed steel truss inspection. The 

manufacture of cold-formed light framed steel trusses 
shall be continuously inspected by an approved agency. 
The approved agency shall verify conformance of mate¬ 
rials and manufacture with approved plans and specifi¬ 
cations. The approved agency shall place a 
distinguishing mark, and/or tag with this distinguishing 
mark, on each inspected truss. This mark or tag shall 
remain on the truss throughout the job site receiving 
and erection process. 

1705A.2.5 Inspection of structural welding. Inspection of 
all shop and field welding operations shall be made by a 
qualified welding inspector approved by the enforcement 
agency. The minimum requirements for a qualified weld¬ 
ing inspector shall be as those for an AWS certified weld¬ 
ing inspector (CWI), as defined in the provisions of the 
AWS QC1. 

Exception: [OSHPD 1 & 4] Inspection and nonde¬ 
structive testing personnel meeting the requirements of 
AISC 341 Section J4 (in addition to AISC 360 Section 
N4) shall be permitted to perform quality control and 


quality assurance inspections at the premises of an 
approved fabricator’s shop. 

The welding inspector shall make a systematic daily 
record of all welds. In addition to other required records, 
this record shall include: 

1. Identification marks of welders. 

2. List of defective welds. 

3. Manner of correction of defects. 

The welding inspector shall check the material, details 
of construction and procedure, as well as workmanship of 
the welds. The inspector shall verify that the installation of 
end-welded stud shear connectors is in accordance with 
the requirements of AWS Dl.l and the approved plans and 
specifications. The approved agency shall furnish the 
architect, structural engineer, and the enforcement agency 
with a verified report that the welding has been done in 
conformance with AWS Dl.l, D1.3, D1.8, and the 
approved construction documents. 

1705/1.3 Concrete construction. Special inspections and 
tests of concrete construction shall be performed in accor¬ 
dance with this section and Table 17054.3. 

Exception: Special inspections and tests shall not be 
required for concrete patios, driveways and sidewalks, on 
grade. 

17054.3.1 Welding of reinforcing bars. Special inspec¬ 
tions of welding and qualifications of special inspectors 
for reinforcing bars shall be in accordance with the 
requirements of AWS D1.4 for special inspection and of 
AWS D1.4 for special inspector qualification. 

1705A.3.2 Material tests. In the absence of sufficient 
data or documentation providing evidence of confor¬ 
mance to quality standards for materials in Chapters 19 
and 20 of ACI 318, the building official shall require 
testing of materials in accordance with the appropriate 
standards and criteria for the material in Chapters 19 and 
20 of ACI 318. 

1705A.3.3 Batch plant inspection. Except as provided 
under this section, the quality and quantity of materials 
used in transit-mixed concrete and in batched aggregates 
shall be continuously inspected by an approved agency at 
the location where materials are measured. 

1705A.3.3.1 Waiver of continuous batch plant inspec¬ 
tion. Continuous batch plant inspection may be waived 
by the registered design professional, subject to 
approval by the enforcement agency under either of the 
following conditions: 

1. The concrete plant complies fully with the require¬ 
ments of ASTM C94, Sections 9 and 10, and has a 
current certificate from the National Ready Mixed 
Concrete Association or another agency acceptable 
to the enforcement agency. The certification shall 
indicate that the plant has automatic batching and 
recording capabilities. 

2. For single-story light-framed construction (without 
basement or retaining walls higher than 6’ in height 
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TABLE 1705A.3 

REQUIRED SPECIAL INSPECTIONS AND TESTS OF CONCRETE CONSTRUCTION 


TYPE 

CONTINUOUS 

SPECIAL 

INSPECTION 

PERIODIC 

SPECIAL 

INSPECTION 

REFERENCED 

STANDARD 3 

IBC 

REFERENCE 

1. Inspect reinforcement, including prestressing tendons, 
and verify placement. 

- 

X 

ACI 318 Ch. 20,25.2, 
25.3,26.6.1-26.6.3 

1908.4 

2. Reinforcing bar welding: 

a. Verify weldability of reinforcing bars other than 
ASTM A706; 

b. Inspect single-pass fillet welds, maximum 5 / 16 "; and 

c. Inspect all other welds. 

X 

X 

X 

AWS D1.4 

ACI 318: 26.6.4 

- 

3. Inspect anchors cast in concrete. 

— 

X 

ACI 318: 17.8.2 

— 

4. Inspect anchors post-installed in hardened concrete 
members. 11 ’ 0 

a. Adhesive anchors installed in horizontally or 
upwardly inclined orientations to resist sustained 
tension loads. 

b. Mechanical anchors and adhesive anchors not 
defined in 4.a. 

X 

X 

ACI 318: 17.8.2.4 

ACI 318: 17.8.2 

- 

5. Verify use of required design mix. 

- 

X 

ACI 318: Ch. 19, 
26.4.3, 26.4.4 

1904.1, 1904.2, 
1908.2,1908.3 

6. Prior to concrete placement, fabricate specimens for 
strength tests, perform slump and air content tests, and 
determine the temperature of the concrete. 

X 

- 

ASTM Cl72 
ASTMC31 

ACI 318: 26.4, 26.12 

1908.10 

7. Inspect concrete and shotcrete placement for proper 
application techniques. 

X 

- 

ACI 318: 26.5 

1908.6, 1908.7, 
1908.8 

8. Verify maintenance of specified curing temperature and 
techniques. 

- 

X 

ACI 318: 26.5.3-26.5.5 

1908.9 

9. Inspect prestressed concrete for: 

a. Application of prestressing forces; and 

b. Grouting of bonded prestressing tendons. 

X 

X 

- 

ACI 318: 26.10 

- 

10. Inspect erection of precast concrete members. 

— 

X 

ACI 318: Ch. 26.8 

— 

11. Verify in-situ concrete strength, prior to stressing of ten¬ 
dons in post-tensioned concrete and prior to removal of 
shores and forms from beams and structural slabs. 

- 

X 

ACI 318: 26.11.2 

- 

12. Inspect formwork for shape, location and dimensions of 
the concrete member being formed. 

- 

X 

ACI 318: 26.11.1.2(b) 

- 


For SI: 1 inch = 25.4 mm. 

a. Where applicable, see also Section 1705.12, Special inspections for seismic resistance. 


b. Specific requirements for special inspection shall be included in the research report for the anchor issued by an approved source in accordance with 17.8.2 in 
ACI 318, or other qualification procedures. Where specific requirements are not provided, special inspection requirements shall be specified by the registered 
design professional and shall be approved by the building official prior to the commencement of the work. 

c. Installation of all adhesive anchors in horizontal and upwardly inclined positions shall be performed by an ACI/CRSI Certified Adhesive Anchor Installer, 
except where the factored design tension on the anchors is less than 100 lbs and those anchors are clearly noted on the approved construction documents or 
where the anchors are shear dowels across cold joints in slabs on grade where the slab is not part of the lateral force-resisting system. 


1705A.4 Masonry construction. Special inspections and 
tests of masonry construction shall be performed in accor¬ 
dance with the quality assurance program requirements of 
TMS 402/ACI 530/ASCE 5, as set forth in Table 3.1.3 Level 
C requirements and TMS 602/ACI 530.1/ASCE 6. Special 
inspection and testing of post-installed anchors in masonry 
shall be required in accordance with requirements for con¬ 
crete in Chapters 17A and 19A. 

1705A.4.1 Glass unit masonry and masonry veneer in 
Risk Categories II, III or IV. Special inspections and tests 
for glass unit masonry or masonry veneer designed in accor¬ 
dance with Section 2110A or Chapter 14, respectively, 


where they are part of a structure classified as Risk Catego¬ 
ries II, III or IV shall be performed in accordance with TMS 
402/ACI 530/ASCE 5, Level B Quality Assurance. 
1705A.4.2 Vertical masonry foundation elements. Spe¬ 
cial inspections and tests of vertical masonry foundation 
elements shall be performed in accordance with Section 
1705A.4. 

1705A.5 Wood construction. Special inspections of prefab¬ 
ricated wood structural elements and assemblies shall be in 
accordance with Section 1704A.2.5 except as modified in this 
section. Special inspections of site-built assemblies shall be 
in accordance with this section. 
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1705/1.5.1 High-load diaphragms. High-load dia¬ 
phragms designed in accordance with Section 2306.2 shall 
be installed with special inspections as indicated in Sec¬ 
tion 17044.2. The special inspector shall inspect the wood 
structural panel sheathing to ascertain whether it is of the 
grade and thickness shown on the approved construction 
documents. Additionally, the special inspector must verify 
the nominal size of framing members at adjoining panel 
edges, the nail or staple diameter and length, the number 
of fastener lines and that the spacing between fasteners in 
each line and at edge margins agrees with the approved 
construction documents. 

1705A.5.2 Metal-plate-connected wood trusses span¬ 
ning 60 feet or greater. Where a truss clear span is 60 feet 
(18 288 mm) or greater, the special inspector shall verify 
that the temporary installation restraint/bracing and the per¬ 
manent individual truss member restraint/bracing are 
installed in accordance with the approved truss submittal 
package. 

1705A.5.3 Wood structural elements and assemblies. 

Special inspection of wood structural elements and assem¬ 
blies is required, as specified in this section, to ensure 
conformance with approved construction documents, and 
applicable standards. 

The approved agency shall furnish a verified report to 
the design professional in general responsible charge of 
construction observation, the structural engineer, and the 
enforcement agency, in accordance with the California 
Administrative Code and this chapter. The verified report 
shall list all inspected members or trusses, and shall indi¬ 
cate whether or not the inspected members or trusses con¬ 
form with applicable standards and the approved 
drawings and specifications. Any nonconforming items 
shall be indicated on the verified report. 

1705A.5.4 Structural glued laminated timber. Manufac¬ 
ture of all structural glued laminated timber shall be con¬ 
tinuously inspected by an approved agency. 

The approved agency shall verify that proper quality 
control procedures and tests have been employed for all 
materials and the manufacturing process, and shall per¬ 
form visual inspection of the finished product. Each 
inspected member shall be stamped by the approved 
agency with an identification mark. 


inch maximum depth, and with a maximum clear span 
of 32 feet, manufactured and marked in accordance 
with ANSI/AITC A 190.1 Section 6.1.1 for noncustom 
members. 

1705A.5.5 Manufactured open web trusses. The manu¬ 
facture of open web trusses shall be continuously 
inspected by an approved agency. 

The approved agency shall verify that proper quality 
control procedures and tests have been employed for all 
materials and the manufacturing process, and shall per¬ 
form visual inspection of the finished product. Each 
inspected truss shall be stamped with an identification 
mark by the approved agency. 

1705A.5.6 Timber connectors. The installation of all split 
ring and shear plate timber connectors, and timber rivets 
shall be continuously inspected by an approved agency. 
The approved agency shall furnish the architect, struc¬ 
tural engineer and the enforcement agency with a report 
verifying that the materials, timber connectors and work¬ 
manship conform to the approved construction documents. 
1705/1.6 Soils. Special inspections and tests of existing site 
soil conditions, fill placement and load-bearing requirements 
shall be performed in accordance with this section and Table 
1705A.6. The approved geotechnical report and the construc¬ 
tion documents prepared by the registered design profession¬ 
als shall be used to determine compliance. During fill 
placement, the special inspector shall verify that proper mate¬ 
rials and procedures are used in accordance with the provi¬ 
sions of the approved geotechnical report. 

Exception: Where Section 1803 does not require report¬ 
ing of materials and procedures for fill placement, the spe¬ 
cial inspector shall verify that the in-place dry density of 
the compacted fill is not less than 90 percent of the maxi¬ 
mum dry density at optimum moisture content determined 
in accordance with ASTM D1557. 

1705A.6.1 Soil fill. All fills used to support the founda¬ 
tions of any building or structure shall be continuously 
inspected by the geotechnical engineer or his or her quali¬ 
fied representative. It shall be the responsibility of the 
geotechnical engineer to verify that fills meet the require¬ 
ments of the approved construction documents and to 
coordinate all fill inspection and testing during the con¬ 
struction involving such fills. 

The duties of the geotechnical engineer or his or her 
qualified representative shall include, but need not be lim- 


Exception: Special Inspection is not required for non¬ 
custom members of 5'/ s inch maximum width and 18 


TABLE 1705A.6 

REQUIRED SPECIAL INSPECTIONS AND TESTS OF SOILS 


TYPE 

CONTINUOUS SPECIAL 
INSPECTION 

PERIODIC SPECIAL 
INSPECTION 

1. Verify materials below shallow foundations are adequate to achieve the design bearing 
capacity. 

- 

X 

2. Verify excavations are extended to proper depth and have reached proper material. 

— 

X 

3. Perform classification and testing of compacted fdl materials. 

— 

X 

4. Verify use of proper materials, densities and lift thicknesses during placement and compac¬ 
tion of compacted fill. 

X 

- 

5. Prior to placement of compacted fill, inspect subgrade and verify that site has been prepared 
properly. 

- 

X 
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(305 mm) from original design grade or where 

approved by the building official. 

1808.4 Vibratory loads. Where machinery operations or 
other vibrations are transmitted through the foundation, con¬ 
sideration shall be given in the foundation design to prevent 
detrimental disturbances of the soil. 

1808.5 Shifting or moving soils. Where it is known that the 
shallow subsoils are of a shifting or moving character, foun¬ 
dations shall be carried to a sufficient depth to ensure stabil¬ 
ity. 

1808.6 Design for expansive soils. Foundations for buildings 
and structures founded on expansive soils shall be designed 
in accordance with Section 1808.6.1 or 1808.6.2. 

Exception: Foundation design need not comply with Sec¬ 
tion 1808.6.1 or 1808.6.2 where one of the following con¬ 
ditions is satisfied: 

1. The soil is removed in accordance with Section 
1808.6.3. 

2. The building official approves stabilization of the 
soil in accordance with Section 1808.6.4. 

1808.6.1 Foundations. Foundations placed on or within 
the active zone of expansive soils shall be designed to 
resist differential volume changes and to prevent structural 
damage to the supported structure. Deflection and racking 
of the supported structure shall be limited to that which 
will not interfere with the usability and serviceability of 
the structure. 

Foundations placed below where volume change 
occurs or below expansive soil shall comply with the fol¬ 
lowing provisions: 

1. Foundations extending into or penetrating expansive 
soils shall be designed to prevent uplift of the sup¬ 
ported structure. 

2. Foundations penetrating expansive soils shall be 
designed to resist forces exerted on the foundation 
due to soil volume changes or shall be isolated from 
the expansive soil. 

1808.6.2 Slab-on-ground foundations. Moments, shears 
and deflections for use in designing slab-on-ground, mat 
or raft foundations on expansive soils shall be determined 
in accordance with WRI/CRSI Design of Slab-on-Ground 
Foundations or PTI DC 10.5. Using the moments, shears 
and deflections determined above, nonprestressed slabs- 
on-ground, mat or raft foundations on expansive soils shall 
be designed in accordance with WRI/CRSI Design of Slab- 
on-Ground Foundations and post-tensioned slab-on¬ 
ground, mat or raft foundations on expansive soils shall be 
designed in accordance with PTI DC 10.5. It shall be per¬ 
mitted to analyze and design such slabs by other methods 
that account for soil-structure interaction, the deformed 
shape of the soil support, the plate or stiffened plate action 
of the slab as well as both center lift and edge lift condi¬ 
tions. Such alternative methods shall be rational and the 
basis for all aspects and parameters of the method shall be 
available for peer review. 


1808.6.3 Removal of expansive soil. Where expansive 
soil is removed in lieu of designing foundations in accor¬ 
dance with Section 1808.6.1 or 1808.6.2, the soil shall be 
removed to a depth sufficient to ensure a constant moisture 
content in the remaining soil. Fill material shall not con¬ 
tain expansive soils and shall comply with Section 1804.5 
or 1804.6. 

Exception: Expansive soil need not be removed to the 
depth of constant moisture, provided the confining 
pressure in the expansive soil created by the fill and 
supported structure exceeds the swell pressure. 

1808.6.4 Stabilization. Where the active zone of expan¬ 
sive soils is stabilized in lieu of designing foundations in 
accordance with Section 1808.6.1 or 1808.6.2, the soil 
shall be stabilized by chemical, dewatering, presaturation 
or equivalent techniques. 

1808.7 Foundations on or adjacent to slopes. The place¬ 
ment of buildings and structures on or adjacent to slopes 
steeper than one unit vertical in three units horizontal (33.3- 
percent slope) shall comply with Sections 1808.7.1 through 
1808.7.5. 

1808.7.1 Building clearance from ascending slopes. In 

general, buildings below slopes shall be set a sufficient 
distance from the slope to provide protection from slope 
drainage, erosion and shallow failures. Except as provided 
in Section 1808.7.5 and Figure 1808.7.1, the following cri¬ 
teria will be assumed to provide this protection. Where the 
existing slope is steeper than one unit vertical in one unit 
horizontal (100-percent slope), the toe of the slope shall be 
assumed to be at the intersection of a horizontal plane 
drawn from the top of the foundation and a plane drawn 
tangent to the slope at an angle of 45 degrees (0.79 rad) to 
the horizontal. Where a retaining wall is constructed at the 
toe of the slope, the height of the slope shall be measured 
from the top of the wall to the top of the slope. 

1808.7.2 Foundation setback from descending slope 
surface. Foundations on or adjacent to slope surfaces shall 
be founded in firm material with an embedment and set 
back from the slope surface sufficient to provide vertical 
and lateral support for the foundation without detrimental 
settlement. Except as provided for in Section 1808.7.5 and 
Figure 1808.7.1, the following setback is deemed adequate 
to meet the criteria. Where the slope is steeper than 1 unit 
vertical in 1 unit horizontal (100-percent slope), the 
required setback shall be measured from an imaginary 
plane 45 degrees (0.79 rad) to the horizontal, projected 
upward from the toe of the slope. 

1808.7.3 Pools. The setback between pools regulated by 
this code and slopes shall be equal to one-half the building 
footing setback distance required by this section. That por¬ 
tion of the pool wall within a horizontal distance of 7 feet 
(2134 mm) from the top of the slope shall be capable of 
supporting the water in the pool without soil support. 

1808.7.4 Foundation elevation. On graded sites, the top 
of any exterior foundation shall extend above the elevation 
of the street gutter at point of discharge or the inlet of an 
approved drainage device a minimum of 12 inches (305 
mm) plus 2 percent. Alternate elevations are permitted 
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subject to the approval of the building official, provided it 
can be demonstrated that required drainage to the point of 
discharge and away from the structure is provided at all 
locations on the site. 

1808.7.5 Alternate setback and clearance. Alternate set¬ 
backs and clearances are permitted, subject to the approval 
of the building official. The building official shall be per¬ 
mitted to require a geotechnical investigation as set forth 
in Section 1803.5.10. 

1808.8 Concrete foundations. The design, materials and 
construction of concrete foundations shall comply with Sec¬ 
tions 1808.8.1 through 1808.8.6 and the provisions of Chap¬ 
ter 19. 

Exception: Where concrete footings supporting walls of 
light-frame construction are designed in accordance with 
Table 1809.7, a specific design in accordance with Chap¬ 
ter 19 is not required. 

1808.8.1 Concrete or grout strength and mix propor¬ 
tioning. Concrete or grout in foundations shall have a 
specified compressive strength (f ' c ) not less than the larg¬ 
est applicable value indicated in Table 1808.8.1. 

Where concrete is placed through a funnel hopper at the 
top of a deep foundation element, the concrete mix shall 
be designed and proportioned so as to produce a cohesive 
workable mix having a slump of not less than 4 inches 
(102 mm) and not more than 8 inches (204 mm). Where 
concrete or grout is to be pumped, the mix design includ¬ 


ing slump shall be adjusted to produce a pumpable mix¬ 
ture. 

1808.8.2 Concrete cover. The concrete cover provided 
for prestressed and nonprestressed reinforcement in foun¬ 
dations shall be no less than the largest applicable value 
specified in Table 1808.8.2. Longitudinal bars spaced less 
than 1V 2 inches (38 mm) clear distance apart shall be con¬ 
sidered bundled bars for which the concrete cover pro¬ 
vided shall also be no less than that required by Section 
20.6.1.3.4 of ACI 318. Concrete cover shall be measured 
from the concrete surface to the outermost surface of the 
steel to which the cover requirement applies. Where con¬ 
crete is placed in a temporary or permanent casing or a 
mandrel, the inside face of the casing or mandrel shall be 
considered the concrete surface. 

1808.8.3 Placement of concrete. Concrete shall be placed 
in such a manner as to ensure the exclusion of any foreign 
matter and to secure a full-size foundation. Concrete shall 
not be placed through water unless a tremie or other 
method approved by the building official is used. Where 
placed under or in the presence of water, the concrete shall 
be deposited by approved means to ensure minimum seg¬ 
regation of the mix and negligible turbulence of the water. 
Where depositing concrete from the top of a deep founda¬ 
tion element, the concrete shall be chuted directly into 
smooth-sided pipes or tubes or placed in a rapid and con¬ 
tinuous operation through a funnel hopper centered at the 
top of the element. 



FIGURE 1808.7.1 

FOUNDATION CLEARANCES FROM SLOPES 


TABLE 1808.8.1 

MINIMUM SPECIFIED COMPRESSIVE STRENGTH f' c OF CONCRETE OR GROUT 


FOUNDATION ELEMENT OR CONDITION 

SPECIFIED COMPRESSIVE STRENGTH, f' c 

1. Foundations for structures assigned to Seismic Design Category A, B or C 

2,500 psi 

2a. Foundations for Group R or U occupancies of light-frame construction, two stories or less in 
height, assigned to Seismic Design Category D, E or F 

2,500 psi 

2b. Foundations for other structures assigned to Seismic Design Category D, E or F 

3,000 psi 

3. Precast nonprestressed driven piles 

4,000 psi 

4. Socketed drilled shafts 

4,000 psi 

5. Micropiles 

4,000 psi 

6. Precast prestressed driven piles 

5,000 psi 


For SI: 1 pound per square inch = 0.00689 MPa. 
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TABLE 1808.8.2 
MINIMUM CONCRETE COVER 


FOUNDATION ELEMENT OR CONDITION 

MINIMUM COVER 

1. Shallow foundations 

In accordance with Section 20.6 of ACI 318 

2. Precast nonprestressed deep foundation elements 

Exposed to seawater 

Not manufactured under plant conditions 

Manufactured under plant control conditions 

3 inches 

2 inches 

In accordance with Section 20.6.1.3.3 of ACI 318 

3. Precast prestressed deep foundation elements 

Exposed to seawater 

Other 

2.5 inches 

In accordance with Section 20.6.1.3.3 of ACI 318 

4. Cast-in-place deep foundation elements not enclosed by a steel pipe, tube or permanent casing 

2.5 inches 

5. Cast-in-place deep foundation elements enclosed by a steel pipe, tube or permanent casing 

1 inch 

6. Structural steel core within a steel pipe, tube or permanent casing 

2 inches 

7. Cast-in-place drilled shafts enclosed by a stable rock socket 

1.5 inches 


For SI: 1 inch = 25.4 mm. 


1808.8.4 Protection of concrete. Concrete foundations 
shall be protected from freezing during depositing and for 
a period of not less than five days thereafter. Water shall 
not be allowed to flow through the deposited concrete. 

1808.8.5 Forming of concrete. Concrete foundations are 
permitted to be cast against the earth where, in the opinion 
of the building official, soil conditions do not require 
formwork. Where formwork is required, it shall be in 
accordance with Section 26.11 of ACI 318. 

1808.8.6 Seismic requirements. See Section 1905 for 
additional requirements for foundations of structures 
assigned to Seismic Design Category C, D, E or F. 

For structures assigned to Seismic Design Category D, 
E or F, provisions of Section 18.13 of ACI 318 shall apply 
where not in conflict with the provisions of Sections 1808 
through 1810. 

Exceptions: 

1. Detached one- and two-family dwellings of light- 
frame construction and two stories or less above 
grade plane are not required to comply with the 
provisions of Section 18.13 of ACI 318. 

2. Section 18.13.4.3(a) of ACI 318 shall not apply. 
1808.9 Vertical masonry foundation elements. Vertical 
masonry foundation elements that are not foundation piers as 
defined in Section 202 shall be designed as piers, walls or 
columns, as applicable, in accordance with TMS 402/ACI 
530/ASCE 5. 


SECTION 1809 
SHALLOW FOUNDATIONS 

1809.1 General. Shallow foundations shall be designed and 
constructed in accordance with Sections 1809.2 through 
1809.13. 

1809.2 Supporting soils. Shallow foundations shall be built 
on undisturbed soil, compacted fill material or controlled 


low-strength material (CLSM). Compacted fill material shall 
be placed in accordance with Section 1804.5. CLSM shall be 
placed in accordance with Section 1804.6. 

1809.3 Stepped footings. The top surface of footings shall be 
level. The bottom surface of footings shall be permitted to 
have a slope not exceeding one unit vertical in 10 units hori¬ 
zontal (10-percent slope). Footings shall be stepped where it 
is necessary to change the elevation of the top surface of the 
footing or where the surface of the ground slopes more than 
one unit vertical in 10 units horizontal (10-percent slope). 

1809.4 Depth and width of footings. The minimum depth of 
footings below the undisturbed ground surface shall be 12 
inches (305 mm). Where applicable, the requirements of Sec¬ 
tion 1809.5 shall also be satisfied. The minimum width of 
footings shall be 12 inches (305 mm). 

1809.5 Frost protection. Except where otherwise protected 
from frost, foundations and other permanent supports of 
buildings and structures shall be protected from frost by one 
or more of the following methods: 

1. Extending below the frost line of the locality. 

2. Constructing in accordance with ASCE 32. 

3. Erecting on solid rock. 

Exception: Free-standing buildings meeting all of the 
following conditions shall not be required to be pro¬ 
tected: 

1. Assigned to Risk Category I. 

2. Area of 600 square feet (56 m 2 ) or less for light- 
frame construction or 400 square feet (37 m 2 ) or 
less for other than light-frame construction. 

3. Eave height of 10 feet (3048 mm) or less. 

Shallow foundations shall not bear on frozen soil unless 

such frozen condition is of a permanent character. 

1809.6 Location of footings. Footings on granular soil shall 
be so located that the line drawn between the lower edges of 
adjoining footings shall not have a slope steeper than 30 
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degrees (0.52 rad) with the horizontal, unless the material 
supporting the higher footing is braced or retained or other¬ 
wise laterally supported in an approved manner or a greater 
slope has been properly established by engineering analysis. 
1809.7 Prescriptive footings for light-frame construction. 
Where a specific design is not provided, concrete or masonry- 
unit footings supporting walls of light-frame construction shall 
be permitted to be designed in accordance with Table 1809.7. 


TABLE 1809.7 

PRESCRIPTIVE FOOTINGS SUPPORTING 
WALLS OF LIGHT-FRAME CONSTRUCTION 8 b c d ' 6 


NUMBER OF FLOORS 
SUPPORTED BY THE FOOTING 1 


WIDTH OF 
FOOTING (inches) 


THICKNESS OF 
FOOTING (inches) 


6 


2 


15 6 


3 


18 


8 E 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


a. Depth of footings shall be in accordance with Section 1809.4. 

b. The ground under the floor shall be permitted to be excavated to the 
elevation of the top of the footing. 

c. Interior stud-bearing walls shall be permitted to be supported by isolated 
footings. The footing width and length shall be twice the width shown in 
this table, and footings shall be spaced not more than 6 feet on center. 

d. See Section 1905 for additional requirements for concrete footings of 
structures assigned to Seismic Design Category C, D, E or F. 

e. For thickness of foundation walls, see Section 1807.1.6. 

f. Footings shall be permitted to support a roof in addition to the stipulated 
number of floors. Footings supporting roof only shall be as required for 
supporting one floor. 

g. Plain concrete footings for Group R-3 occupancies shall be permitted to 
be 6 inches thick. 


1809.8 Plain concrete footings. The edge thickness of plain 
concrete footings supporting walls of other than light-frame 
construction shall not be less than 8 inches (203 mm) where 
placed on soil or rock. 


Exception: For plain concrete footings supporting Group 
R-3 occupancies, the edge thickness is permitted to be 6 
inches (152 mm), provided that the footing does not 
extend beyond a distance greater than the thickness of the 
footing on either side of the supported wall. 


1809.9 Masonry-unit footings. The design, materials and 
construction of masonry-unit footings shall comply with Sec¬ 
tions 1809.9.1 and 1809.9.2, and the provisions of Chapter 
21. 


Exception: Where a specific design is not provided, 
masonry-unit footings supporting walls of light-frame 
construction shall be permitted to be designed in accor¬ 
dance with Table 1809.7. 

1809.9.1 Dimensions. Masonry-unit footings shall be laid 
in Type M or S mortar complying with Section 2103.2.1 
and the depth shall not be less than twice the projection 
beyond the wall, pier or column. The width shall not be 
less than 8 inches (203 mm) wider than the wall supported 
thereon. 

1809.9.2 Offsets. The maximum offset of each course in 
brick foundation walls stepped up from the footings shall 
be 1V 2 inches (38 mm) where laid in single courses, and 3 
inches (76 mm) where laid in double courses. 


1809.10 Pier and curtain wall foundations. Except in Seis¬ 
mic Design Categories D, E and F, pier and curtain wall foun¬ 
dations shall be permitted to be used to support light-frame 
construction not more than two stories above grade plane, 
provided the following requirements are met: 

1. All load-bearing walls shall be placed on continuous 
concrete footings bonded integrally with the exterior 
wall footings. 

2. The minimum actual thickness of a load-bearing 
masonry wall shall not be less than 4 inches (102 mm) 
nominal or 3 5 / 8 inches (92 mm) actual thickness, and 
shall be bonded integrally with piers spaced 6 feet 
(1829 mm) on center (o.c.). 

3. Piers shall be constructed in accordance with Chapter 
21 and the following: 

3.1. The unsupported height of the masonry piers 
shall not exceed 10 times their least dimension. 

3.2. Where structural clay tile or hollow concrete 
masonry units are used for piers supporting 
beams and girders, the cellular spaces shall be 
filled solidly with concrete or Type M or S mor¬ 
tar. 

Exception: Unfilled hollow piers shall be per¬ 
mitted where the unsupported height of the 
pier is not more than four times its least 
dimension. 

3.3. Hollow piers shall be capped with 4 inches (102 
mm) of solid masonry or concrete or the cavi¬ 
ties of the top course shall be filled with con¬ 
crete or grout. 

4. The maximum height of a 4-inch (102 mm) load-bear¬ 
ing masonry foundation wall supporting wood frame 
walls and floors shall not be more than 4 feet (1219 
mm) in height. 

5. The unbalanced fill for 4-inch (102 mm) foundation 
walls shall not exceed 24 inches (610 mm) for solid 
masonry, nor 12 inches (305 mm) for hollow masonry. 

1809.11 Steel grillage footings. Grillage footings of struc¬ 
tural steel elements shall be separated with approved steel 
spacers and be entirely encased in concrete with at least 6 
inches (152 mm) on the bottom and at least 4 inches (102 
mm) at all other points. The spaces between the shapes shall 
be completely filled with concrete or cement grout. 

1809.12 Timber footings. Timber footings shall be permitted 
for buildings of Type V construction and as otherwise 
approved by the building official. Such footings shall be 
treated in accordance with AWPA U1 (Commodity Specifi¬ 
cation A, Use Category 4B). Treated timbers are not required 
where placed entirely below permanent water level, or where 
used as capping for wood piles that project above the water 
level over submerged or marsh lands. The compressive 
stresses perpendicular to grain in untreated timber footings 
supported upon treated piles shall not exceed 70 percent of 
the allowable stresses for the species and grade of timber as 
specified in the ANSI/AWC NDS. 
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1810.3.2.1.2 ACI 318 Equation (25.7.3.3). Where 
this chapter requires detailing of concrete deep foun¬ 
dation elements in accordance with Section 18.7.5.4 
of ACI 318, compliance with Equation (25.7.3.3) of 
ACI 318 shall not be required. 

1810.3.2.2 Prestressing steel. Prestressing steel shall 
conform to ASTM A416. 

1810.3.2.3 Steel. Structural steel H-piles and structural 
steel sheet piling shall conform to the material require¬ 
ments in ASTM A6. Steel pipe piles shall conform to 
the material requirements in ASTM A252. Fully 
welded steel piles shall be fabricated from plates that 
conform to the material requirements in ASTM A36, 
ASTM A283, ASTM A572, ASTM A588 or ASTM 
A690. 

1810.3.2.4 Timber. Timber deep foundation elements 
shall be designed as piles or poles in accordance with 
ANSI/AWC NDS. Round timber elements shall con¬ 
form to ASTM D25. Sawn timber elements shall con¬ 
form to DOC PS-20. 

1810.3.2.4.1 Preservative treatment. Timber deep 
foundation elements used to support permanent 
structures shall be treated in accordance with this 
section unless it is established that the tops of the 
untreated timber elements will be below the lowest 


ground-water level assumed to exist during the life 
of the structure. Preservative and minimum final 
retention shall be in accordance with AWPA U1 
(Commodity Specification E, Use Category 4C) for 
round timber elements and AWPA U1 (Commodity 
Specification A, Use Category 4B) for sawn timber 
elements. Preservative-treated timber elements 
shall be subject to a quality control program 
administered by an approved agency. Element cut¬ 
offs shall be treated in accordance with AWPA 
M4. 

1810.3.2.5 Protection of materials. Where boring 
records or site conditions indicate possible deleterious 
action on the materials used in deep foundation ele¬ 
ments because of soil constituents, changing water lev¬ 
els or other factors, the elements shall be adequately 
protected by materials, methods or processes approved 
by the building official. Protective materials shall be 
applied to the elements so as not to be rendered ineffec¬ 
tive by installation. The effectiveness of such protective 
measures for the particular purpose shall have been 
thoroughly established by satisfactory service records 
or other evidence. 

1810.3.2.6 Allowable stresses. The allowable stresses 
for materials used in deep foundation elements shall not 
exceed those specified in Table 1810.3.2.6. 


TABLE 1810.3.2.6 

ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS 


MATERIAL TYPE AND CONDITION 

MAXIMUM ALLOWABLE STRESS 3 

1. Concrete or grout in compression 11 


Cast-in-place with a permanent casing in accordance with Section 1810.3.2.7 

0.4// 

Cast-in-place in a pipe, tube, other permanent casing or rock 

0.33// 

Cast-in-place without a permanent casing 

0.3// 

Precast nonprestressed 

0.33// 

Precast prestressed 

0.33// - 0.27f pc 

2. Nonprestressed reinforcement in compression 

0.4/, < 30,000 psi 

3. Steel in compression 


Cores within concrete-filled pipes or tubes 

0.5 F y < 32,000 psi 

Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8 

0.5 F y < 32,000 psi 

Pipes or tubes for micropiles 

0.4 F y < 32,000 psi 

Other pipes, tubes or H-piles 

0.35 F y < 16,000 psi 

Helical piles 

0.6 F, < 0.5 F 

4. Nonprestressed reinforcement in tension 


Within micropiles 

0.6/ 

Other conditions 

0.5/ < 24,000 psi 

5. Steel in tension 


Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8 

0.5 F y < 32,000 psi 

Other pipes, tubes or H-piles 

0.35 F y < 16,000 psi 

Helical piles 

0.6 F y < 0.5 F„ 

6. Timber 

In accordance with the AWC NDS 


// is the specified compressive strength of the concrete or grout; /. is the compressive stress on the gross concrete section due to effective prestress forces 
only;/, is the specified yield strength of reinforcement; F y is the specified minimum yield stress of steel; F u is the specified minimum tensile stress of structural 
steel. 


b. The stresses specified apply to the gross cross-sectional area within the concrete surface. Where a temporary or permanent casing is used, the inside face of the 
casing shall be considered the concrete surface. 
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1810.3.2.7 Increased allowable compressive stress 
for cased cast-in-place elements. The allowable com¬ 
pressive stress in the concrete shall be permitted to be 
increased as specified in Table 1810.3.2.6 for those 
portions of permanently cased cast-in-place elements 
that satisfy all of the following conditions: 

1. The design shall not use the casing to resist any 
portion of the axial load imposed. 

2. The casing shall have a sealed tip and be mandrel 
driven. 

3. The thickness of the casing shall not be less than 
manufacturer’s standard gage No. 14 (0.068 inch) 
(1.75 mm). 

4. The casing shall be seamless or provided with 
seams of strength equal to the basic material and 
be of a configuration that will provide confine¬ 
ment to the cast-in-place concrete. 

5. The ratio of steel yield strength (F) to specified 
compressive strength if 'J shall not be less than 
six. 

6. The nominal diameter of the element shall not be 
greater than 16 inches (406 mm). 

1810.3.2.8 Justification of higher allowable stresses. 
Use of allowable stresses greater than those specified in 
Section 1810.3.2.6 shall be permitted where supporting 
data justifying such higher stresses is filed with the 
building official. Such substantiating data shall include 
the following: 

1. A geotechnical investigation in accordance with 
Section 1803. 

2. Load tests in accordance with Section 
1810.3.3.1.2, regardless of the load supported by 
the element. 

The design and installation of the deep foundation 
elements shall be under the direct supervision of a reg¬ 
istered design professional knowledgeable in the field 
of soil mechanics and deep foundations who shall sub¬ 
mit a report to the building official stating that the ele¬ 
ments as installed satisfy the design criteria. 

1810.3.3 Determination of allowable loads. The allow¬ 
able axial and lateral loads on deep foundation elements 
shall be determined by an approved formula, load tests or 
method of analysis. 

1810.3.3.1 Allowable axial load. The allowable axial 
load on a deep foundation element shall be determined 
in accordance with Sections 1810.3.3.1.1 through 
1810.3.3.1.9. 

1810.3.3.1.1 Driving criteria. The allowable com¬ 
pressive load on any driven deep foundation element 
where determined by the application of an approved 
driving formula shall not exceed 40 tons (356 kN). 
For allowable loads above 40 tons (356 kN), the 
wave equation method of analysis shall be used to 
estimate driveability for both driving stresses and 
net displacement per blow at the ultimate load. 
Allowable loads shall be verified by load tests in 


accordance with Section 1810.3.3.1.2. The formula 
or wave equation load shall be determined for grav¬ 
ity-drop or power-actuated hammers and the ham¬ 
mer energy used shall be the maximum consistent 
with the size, strength and weight of the driven ele¬ 
ments. The use of a follower is permitted only with 
the approval of the building official. The introduc¬ 
tion of fresh hammer cushion or pile cushion mate¬ 
rial just prior to final penetration is not permitted. 

1810.3.3.1.2 Load tests. Where design compressive 
loads are greater than those determined using the 
allowable stresses specified in Section 1810.3.2.6, 
where the design load for any deep foundation ele¬ 
ment is in doubt, or where cast-in-place deep foun¬ 
dation elements have an enlarged base formed either 
by compacting concrete or by driving a precast base, 
control test elements shall be tested in accordance 
with ASTM D1143 or ASTM D4945. At least one 
element shall be load tested in each area of uniform 
subsoil conditions. Where required by the building 
official, additional elements shall be load tested 
where necessary to establish the safe design capac¬ 
ity. The resulting allowable loads shall not be more 
than one-half of the ultimate axial load capacity of 
the test element as assessed by one of the published 
methods listed in Section 1810.3.3.1.3 with consid¬ 
eration for the test type, duration and subsoil. The 
ultimate axial load capacity shall be determined by a 
registered design professional with consideration 
given to tolerable total and differential settlements at 
design load in accordance with Section 1810.2.3. In 
subsequent installation of the balance of deep foun¬ 
dation elements, all elements shall be deemed to 
have a supporting capacity equal to that of the con¬ 
trol element where such elements are of the same 
type, size and relative length as the test element; are 
installed using the same or comparable methods and 
equipment as the test element; are installed in simi¬ 
lar subsoil conditions as the test element; and, for 
driven elements, where the rate of penetration (e.g., 
net displacement per blow) of such elements is equal 
to or less than that of the test element driven with the 
same hammer through a comparable driving dis¬ 
tance. 

1810.3.3.1.3 Load test evaluation methods. It shall 
be permitted to evaluate load tests of deep founda¬ 
tion elements using any of the following methods: 

1. Davisson Offset Limit. 

2. Brinch-Hansen 90-percent Criterion. 

3. Butler-Hoy Criterion. 

4. Other methods approved by the building offi¬ 
cial. 

1810.3.3.1.4 Allowable frictional resistance. The 

assumed frictional resistance developed by any 
uncased cast-in-place deep foundation element shall 
not exceed one-sixth of the bearing value of the soil 
material at minimum depth as set forth in Table 
1806.2, up to a maximum of 500 psf (24 kPa), unless 
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SECTION 1902 
DEFINITIONS 

1902.1 General. The words and terms defined in ACI 318 
shall, for the purposes of this chapter and as used elsewhere 
in this code for concrete construction, have the meanings 
shown in ACI 318 as modified by Section 1905.1.1. 


SECTION 1903 

SPECIFICATIONS FOR TESTS AND MATERIALS 

1903.1 General. Materials used to produce concrete, con¬ 
crete itself and testing thereof shall comply with the applica¬ 
ble standards listed in ACI 318. 

Exception: The following standards as referenced in 
Chapter 35 shall be permitted to be used. 

1. ASTMC150 

2. ASTMC595 

3. ASTMC1157 

1903.2 Special inspections. Where required, special inspec¬ 
tions and tests shall be in accordance with Chapter 17. 

1903.3 Glass fiber-reinforced concrete. Glass fiber-rein¬ 
forced concrete (GFRC) and the materials used in such con¬ 
crete shall be in accordance with the PCI MNL128 standard. 

1903.4 Flat wall insulating concrete form (ICF) systems. 
Insulating concrete form material used for forming flat con¬ 
crete walls shall conform to ASTM E2634. 

SECTION 1904 

DURABILITY REQUIREMENTS 

1904.1 Structural concrete. Structural concrete shall con¬ 
form to the durability requirements of ACI 318. 

Exception: For Group R-2 and R-3 occupancies not more 
than three stories above grade plane, the specified com¬ 
pressive strength, f' c , for concrete in basement walls, foun¬ 
dation walls, exterior walls and other vertical surfaces 
exposed to the weather shall be not less than 3,000 psi 
(20.7 MPa). 

1904.2 Nonstructural concrete. The registered design pro¬ 
fessional shall assign nonstructural concrete a freeze-thaw 
exposure class, as defined in ACI 318, based on the antici¬ 
pated exposure of nonstructural concrete. Nonstructural con¬ 
crete shall have a minimum specified compressive strength, 
f' c , of 2,500 psi (17.2 MPa) for Class FO; 3,000 psi (20.7 
MPa) for Class FI; and 3,500 psi (24.1 MPa) for Classes F2 
and F3. Nonstructural concrete shall be air entrained in 
accordance with ACI 318. 


SECTION 1905 
MODIFICATIONS TO ACI 318 

1905.1 General. The text of ACI 318 shall be modified as 
indicated in Sections 1905.1.1 through 1905.1.8. 

1905.1.1 ACI 318, Section 2.3. Modify existing defini¬ 
tions and add the following definitions to ACI 318, Sec¬ 
tion 2.3. 


DESIGN DISPLACEMENT. Total lateral displace¬ 
ment expected for the design-basis earthquake, as spec¬ 
ified by Section 12.8.6 ofASCE 7. 

DETAILED PLAIN CONCRETE STRUCTURAL 
WALL. A wall complying with the requirements of 
Chapter 14, including 14.6.2. 

ORDINARY PRECAST STRUCTURAL WALL. A 

precast wall complying with the requirements of Chap¬ 
ters 1 through 13, 15, 16 and 19 through 26. 
ORDINARY REINFORCED CONCRETE STRUC¬ 
TURAL WALL. A cast-in-place wall complying with 
the requirements of Chapters 1 through 13,15,16 and 19 
through 26. 

ORDINARY STRUCTURAL PLAIN CONCRETE 
WALL. A wall complying with the requirements of 
Chapter 14, excluding 14.6.2. 

SPECIAL STRUCTURAL WALL. A cast-in-place 
or precast wall complying with the requirements of 

18.2.4 through 18.2.8, 18.10 and 18.11, as applicable, 
in addition to the requirements for ordinary reinforced 
concrete structural walls or ordinary precast structural 
walls, as applicable. Where ASCE 7 refers to a “spe¬ 
cial reinforced concrete structural wall,” it shall be 
deemed to mean a “special structural wall. ” 

1905.1.2 ACI 318, Section 18.2.1. Modify ACI 318 Sec¬ 
tions 18.2.1.2 and 18.2.1.6 to read as follows: 

18.2.1.2 - Structures assigned to Seismic Design Cate¬ 
gory A shall satisfy requirements of Chapters 1 through 
17 and 19 through 26; Chapter 18 does not apply. 
Structures assigned to Seismic Design Category B, C, 
D, E or F also shall satisfy 18.2.1.3 through 18.2.1.7, as 
applicable. Except for structural elements of plain con¬ 
crete complying with Section 1905.1.7 of the California 
Building Code, structural elements of plain concrete 
are prohibited in structures assigned to Seismic Design 
Category C, D, E or F. 

18.2.1.6 - Structural systems designated as part of the 
seismic force-resisting system shall be restricted to 
those permitted by ASCE 7. Except for Seismic Design 
Category A, for which Chapter 18 does not apply, the 
following provisions shall be satisfied for each struc¬ 
tural system designated as part of the seismic force- 
resisting system, regardless of the seismic design cate¬ 
gory. 

(a) Ordinary moment frames shall satisfy 18.3. 

(b) Ordinary reinforced concrete structural walls 
and ordinary precast structural walls need not 
satisfy any provisions in Chapter 18. 

(c) Intermediate moment frames shall satisfy 18.4. 

(d) Intermediate precast structural walls shall sat¬ 
isfy 18.5. 

(e) Special moment frames shall satisfy 18.6 
through 18.9. 

(f) Special structural walls shall satisfy 18.10. 
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(g) Special structural walls constructed using pre¬ 
cast concrete shall satisfy 18.11. 

All special moment frames and special structural 
walls shall also satisfy 18.2.4 through 18.2.8. 

1905.1.3 ACI 318, Section 18.5. Modify ACI 318, Sec¬ 
tion 18.5, by adding new Section 18.5.2.2 and renumber¬ 
ing existing Sections 18.5.2.2 and 18.5.2.3 to become 

18.5.2.3 and 18.5.2.4, respectively. 

18.5.2.2 - Connections that are designed to yield shall 
be capable of maintaining 80 percent of their design 
strength at the deformation induced by the design dis¬ 
placement or shall use Type 2 mechanical splices. 

18.5.2.3 - Elements of the connection that are not 
designed to yield the required strength shall be based 
on 1.5 S y of the yielding portion of the connection. 

18.5.2.4 - In structures assigned to SDC D, E or F, wall 
piers shall be designed in accordance with 18.10.8 or 
18.14 in ACI 318. 

1905.1.4 ACI 318, Section 18.11. Modify ACI 318, Sec¬ 
tion 18.11.2.1, to read as follows: 

18.11.2.1 - Special structural walls constructed using 
precast concrete shall satisfy all the requirements of 
18.10/or cast-in-place special structural walls in addi¬ 
tion to 18.5.2. 

1905.1.5 ACI 318, Section 18.13.1.1. Modify ACI 318, 
Section 18.13.1.1, to read as follows: 

18.13.1.1 - Foundations resisting earthquake-induced 
forces or transferring earthquake-induced forces 
between a structure and ground shall comply with the 
requirements of 18.13 and other applicable provisions 
of ACI 318 unless modified by Chapter 18 of the Cali¬ 
fornia Building Code. 

1905.1.6 ACI 318, Section 14.6. Modify ACI 318, Sec¬ 
tion 14.6, by adding new Section 14.6.2 to read as fol¬ 
lows: 

14.6.2 - Detailed plain concrete structural walls. 

14.6.2.1 — Detailed plain concrete structural walls are 
walls conforming to the requirements of ordinary struc¬ 
tural plain concrete walls and 14.6.2.2. 

14.6.2.2 - Reinforcement shall be provided as follows: 

(a) Vertical reinforcement of at least 0.20 square 
inch (129 mm 2 ) in cross-sectional area shall be 
provided continuously from support to support 
at each comer, at each side of each opening 
and at the ends of walls. The continuous verti¬ 
cal bar required beside an opening is permitted 
to substitute for one of the two No. 5 bars 
required by 14.6.1. 

(b) Horizontal reinforcement at least 0.20 square 
inch (129 mm 2 ) in cross-sectional area shall be 
provided: 

1. Continuously at structurally connected roof 
and floor levels and at the top of walls; 


2. At the bottom of load-bearing walls or in 
the top of foundations where doweled to the 
wall; and 

3. At a maximum spacing of 120 inches (3048 

Reinforcement at the top and bottom of open¬ 
ings, where used in determining the maximum 
spacing specified in Item 3 above, shall be con¬ 
tinuous in the wall. 

1905.1.7 ACI 318, Section 14.1.4. Delete ACI 318, Sec¬ 
tion 14.1.4, and replace with the following: 

14.1.4 — Plain concrete in structures assigned to Seis¬ 
mic Design Category C, D, E or F. 

14.1.4.1 - Structures assigned to Seismic Design Cate¬ 
gory C, D, E or F shall not have elements of structural 
plain concrete, except as follows: 

(a) Structural plain concrete basement, foundation 
or other walls below the base as defined in 
ASCE 7 are permitted in detached one- and 
two-family dwellings three stories or less in 
height constructed with stud-bearing walls. In 
dwellings assigned to Seismic Design Category 
D or E, the height of the wall shall not exceed 8 
feet (2438 mm), the thickness shall be not less 
than 7 1 / 2 inches (190 mm), and the wall shall 
retain no more than 4 feet (1219 mm) of unbal¬ 
anced fill. Walls shall have reinforcement in 
accordance with 14.6.1. 

(b) Isolated footings of plain concrete supporting 
pedestals or columns are permitted, provided 
the projection of the footing beyond the face of 
the supported member does not exceed the foot¬ 
ing thickness. 

Exception: In detached one- and two-fam¬ 
ily dwellings three stories or less in height, 
the projection of the footing beyond the 
face of the supported member is permitted 
to exceed the footing thickness. 

(c) Plain concrete footings supporting walls are 
permitted, provided the footings have at least 
two continuous longitudinal reinforcing bars. 
Bars shall not be smaller than No. 4 and shall 
have a total area of not less than 0.002 times 
the gross cross-sectional area of the footing. 
For footings that exceed 8 inches (203 mm) in 
thickness, a minimum of one bar shall be pro¬ 
vided at the top and bottom of the footing. Con¬ 
tinuity of reinforcement shall be provided at 
comers and intersections. 

Exceptions: 

1. In Seismic Design Categories A, B 
and C, detached one- and two- 
family dwellings three stories or less 
in height constructed with stud¬ 
bearing walls are permitted to have 
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2304.12.2.4 Laminated timbers. The portions of 
glued-laminated timbers that form the structural sup¬ 
ports of a building or other structure and are exposed to 
weather and not fully protected from moisture by a 
roof, eave or similar covering shall be pressure treated 
with preservative or be manufactured from naturally 
durable or preservative-treated wood. 

2304.12.2.5 Supporting members for permeable 
floors and roofs. Wood structural members that sup¬ 
port moisture-permeable floors or roofs that are 
exposed to the weather, such as concrete or masonry 
slabs, shall be of naturally durable or preservative- 
treated wood unless separated from such floors or roofs 
by an impervious moisture barrier. [BSC, DSA-SS, 
DSA-SS/CC, HCD1, HCD 2] The impervious moisture 
barrier system protecting the structure supporting 
floors shall provide positive drainage of water that 
infiltrates the moisture-permeable floor topping. 

2304.12.2.6 Ventilation required beneath balcony or 
elevated walking surfaces. [BSC, DSA-SS, DSA-SS/ 
CC, HCD 1, HCD 2] Enclosed framing in exterior bal¬ 
conies and elevated walking surfaces that are exposed 
to rain, snow, or drainage from irrigation, shall be pro¬ 
vided with openings that provide a net free cross venti¬ 
lation area not less than I / I50 of the area of each 
separate space. 

2304.12.3 Wood in contact with the ground or fresh 
water. Wood used in contact with exposed earth shall be 
naturally durable for both decay and termite resistance or 
preservative treated in accordance with AWPA U1 for soil 
or fresh water use. 

Exception: Untreated wood is permitted where such 
wood is continuously and entirely below the ground- 
water level or submerged in fresh water. 

2304.12.3.1 Posts or columns. Posts and columns that 
are supporting permanent structures and embedded in 
concrete that is exposed to the weather or in direct con¬ 
tact with the earth shall be of preservative-treated 
wood. 

2304.12.4 Termite protection. In geographical areas 
where hazard of termite damage is known to be very 
heavy, wood floor framing in the locations specified in 
Section 2304.12.2.1 and exposed framing of exterior 
decks or balconies shall be of naturally durable species 
(termite resistant) or preservative treated in accordance 
with AWPA U1 for the species, product preservative and 
end use or provided with approved methods of termite pro¬ 
tection. 

2304.12.5 Wood used in retaining walls and cribs. 

Wood installed in retaining or crib walls shall be preserva¬ 
tive treated in accordance with AWPA U1 for soil and 
fresh water use. 

2304.12.6 Attic ventilation. For attic ventilation, see Sec¬ 
tion 1203.2. 

2304.12.7 Under-floor ventilation (crawl space). For 

under-floor ventilation (crawl space), see Section 1203.4. 


2304.12.8 Separate wood framing. [SPCB] Correct the 
conditions in frame and stucco walls and similar appurte¬ 
nant construction so that the wood framing is separate 
from the main structure by a complete concrete or 
masonry plug with no voids that will allow infestations to 
enter the structure from the wall. If there is no plug, the 
foundation shall be 2 inches (51 mm) or more above the 
grade levels and at least as high as the adjoining slabs or 
4-inch (102 mm) concrete barrier seat off installed. 

2304.12.9 Earth fills. [SPCB] Separate the earth fills such 
as under porches or paving from all woodwork by concrete, 
masonry, good quality cement plaster or other material 
approved by local building codes. Chemical treatment of 
earth fills is considered adequate if the foundation adjoin¬ 
ing the fill meets standards of the current building codes. 

2304.13 Long-term loading. Wood members supporting 
concrete, masonry or similar materials shall be checked for 
the effects of long-term loading using the provisions of the 
AWC NDS. The total deflection, including the effects of 
long-term loading, shall be limited in accordance with Sec¬ 
tion 1604.3.1 for these supported materials. 

Exception: Horizontal wood members supporting 
masonry or concrete nonstructural floor or roof surfacing 
not more than 4 inches (102 mm) thick need not be 
checked for long-term loading. 


SECTION 2305 

GENERAL DESIGN REQUIREMENTS 
FOR LATERAL FORCE-RESISTING SYSTEMS 

2305.1 General. Structures using wood-frame shear walls or 
wood-frame diaphragms to resist wind, seismic or other lat¬ 
eral loads shall be designed and constructed in accordance 
with AWC SDPWS and the applicable provisions of Sections I I 
2305, 2306 and 2307. 

2305.1.1 Openings in shear panels. Openings in shear 
panels that materially affect their strength shall be detailed 
on the plans and shall have their edges adequately rein¬ 
forced to transfer all shearing stresses. 

2305.1.2 Additional requirements. [DSA-SS, DSA-SS/CC 
and OSHPD 1, 2 & 4] See Section 2301.1.4 for modifica¬ 
tions to AWC SDPWS. 

2305.2 Diaphragm deflection. The deflection of wood- 
frame diaphragms shall be determined in accordance with 
AWC SDPWS. The deflection (A) of a blocked wood struc- | | 
tural panel diaphragm uniformly fastened throughout with 
staples is permitted to be calculated in accordance with Equa¬ 
tion 23-1. If not uniformly fastened, the constant 0.188 (For 
SI: 1/1627) in the third term shall be modified by an approved 
method. 

4 = Mi +&* 0188Lc - + ^Ir ,E “" a,i0 " 2M) 


A = Area of chord cross section, in square inches (mm 2 ). 
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b = Diaphragm width, in feet (mm). 

E = Elastic modulus of chords, in pounds per square inch (N/ 

e„ = Staple deformation, in inches (mm) [see Table 2305.2(1)]. 

Gt = Panel rigidity through the thickness, in pounds per inch 
(N/mm) of panel width or depth [see Table 2305.2(2)]. 

L = Diaphragm length, in feet (mm). 

v = Maximum shear due to design loads in the direction under 

consideration, in pounds per linear foot (plf) (N/mm). 

A = The calculated deflection, in inches (mm). 

Z(A ( .X) = Sum of individual chord-splice slip values on both sides 
of the diaphragm, each multiplied by its distance to the 
nearest support. 


TABLE 2305.2(1) 

e„ VALUES (inches) FOR USE IN CALCULATING DIAPHRAGM 
AND SHEAR WALL DEFLECTION DUE TO FASTENER SLIP 
(Structural l) ac 


LOAD PER FASTENER 6 FASTENER DESIGNATIONS 

(pounds) 14-Ga staple x 2 inches long 


60 


100 

"l20~ 

"l40~ 

"l60~ 


0.011 

0.018 

0.028 

0.04 

0.053 

0.068 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound = 4.448 N. 

a. Increase e n values 20 percent for plywood grades other than Structural I. 

b. Load per fastener = maximum shear per foot divided by the number of 
fasteners per foot at interior panel edges. 

c. Decrease e n values 50 percent for seasoned lumber (moisture content < 19 
percent). 


TABLE 2305.2(2) 

VALUES OF Gt FOR USE IN CALCULATING DEFLECTION OF WOOD STRUCTURAL PANEL SHEAR WALLS AND DIAPHRAGMS 


PANEL 

TYPE 

SPAN 

RATING 

VALUES OF Gf (Ib/in. panel depth or width) 

Other 

Structural 1 

3-ply 

plywood 

4-ply 

plywood 

5-ply 

plywood® 

OSB 

3-ply 

plywood 

4-ply 

plywood 

5-ply 

plywood® 

OSB 

Sheathing 

24/0 

25,000 

32,500 

37,500 

77,500 

32,500 

42,500 

41,500 

77,500 

24/16 

27,000 

35,000 

40,500 

83,500 

35,000 

45,500 

44,500 

83,500 

32/16 

27,000 

35,000 

40,500 

83,500 

35,000 

45,500 

44,500 

83,500 

40/20 

28,500 

37,000 

43,000 

88,500 

37,000 

48,000 

47,500 

88,500 

48/24 

31,000 

40,500 

46,500 

96,000 

40,500 

52,500 

51,000 

96,000 

Single Floor 

I60.C. 

27,000 

35,000 

40,500 

83,500 

35,000 

45,500 

44,500 

83,500 

20 o.c. 

28,000 

36,500 

42,000 

87,000 

36,500 

47,500 

46,000 

87,000 

24 o.c. 

30,000 

39,000 

45,000 

93,000 

39,000 

50,500 

49,500 

93,000 

32 o.c. 

36,000 

47,000 

54,000 

110,000 

47,000 

61,000 

59,500 

110,000 

48 o.c. 

50,500 

65,500 

76,000 

155,000 

65,500 

85,000 

83,500 

155,000 




I Other 

Structural 1 j 

Thickness 

(in.) 

A-A, 

A-C 

Marine 

All Other 
Grades 

A-A, 

A-C 

Marine 

All Other 
Grades 

Sanded Plywood 

V 4 

24,000 

31,000 

24,000 

31,000 

31,000 

31,000 

% 

25,500 

33,000 

25,500 

33,000 

33,000 

33,000 

X 

26,000 

34,000 

26,000 

34,000 

34,000 

34,000 

% 

38,000 

49,500 

38,000 

49,500 

49,500 

49,500 

y. 

38,500 

50,000 

38,500 

50,000 

50,000 

50,000 

% 

49,000 

63,500 

49,000 

63,500 

63,500 

63,500 

X 

49,500 

64,500 

49,500 

64,500 

64,500 

64,500 

% 

50,500 

65,500 

50,500 

65,500 

65,500 

65,500 

X 

51,000 

66,500 

51,000 

66,500 

66,500 

66,500 

\ 

52,500 

68,500 

52,500 

68,500 

68,500 

68,500 

1 

73,500 

95,500 

73,500 

95,500 

95,500 

95,500 

iv 8 

75,000 

97,500 

75,000 

97,500 

97,500 

97,500 


For SI: 1 inch = 25.4 mm, 1 pound/inch = 0.1751 N/mm. 

a. Applies to plywood with five or more layers; for five-ply/three-layer plywood, use values for four ply. 
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2305.3 Shear wall deflection. The deflection of wood- 
frame shear walls shall be determined in accordance with 
AWC SDPWS. The deflection (A) of a blocked wood struc¬ 
tural panel shear wall uniformly fastened throughout with 
staples is permitted to be calculated in accordance with 
Equation 23-2. 

A = TTL + 7T + 0.75 he,, + dj{ (Equation 23-2) 

EAb Gt b 


For SI: A 
where: 


vli vh he n h 
3EAb + Gt + 407. 6 + a b 


A = Area of boundary element cross section in square 
inches (mm 2 ) (vertical member at shear wall 
boundary). 

b = Wall width, in feet (mm). 

d a = Vertical elongation of overturning anchorage 
(including fastener slip, device elongation, anchor rod 
elongation, etc.) at the design shear load (v). 

E = Elastic modulus of boundary element (vertical member 
at shear wall boundary), in pounds per square inch (N/ 
mm 2 ). 

e n = Staple deformation, in inches (mm) [see Table 
2305.2(1)]. 

G, = Panel rigidity through the thickness, in pounds per 
inch (N/mm) of panel width or depth [see Table 
2305.2(2)]. 

h = Wall height, in feet (mm). 

v = Maximum shear due to design loads at the top of the 
wall, in pounds per linear foot (N/mm). 

A = The calculated deflection, in inches (mm). 


SECTION 2306 

ALLOWABLE STRESS DESIGN 

2306.1 Allowable stress design. The design and construction 
of wood elements in structures using allowable stress design 
shall be in accordance with the following applicable stan¬ 
dards: 

American Wood Council. 


AITC 117 Standard Specifications for Structural 

Glued Laminated Timber of Softwood 
Species 

AITC 119 Standard Specifications for Structural 

Glued Laminated Timber of Hardwood 
Species 

ANS1/AITC A190.1 Structural Glued Laminated Timber 

AITC 200 Inspection Manual 

American Society of Agricultural and Biological 
Engineers. 

ASABE EP 484.2 Diaphragm Design of Metal-clad, Post- 
Frame Rectangular Buildings 

ASABE EP 486.2 Shallow Post Foundation Design 

ASABE 559.1 Design Requirements and Bending 

Properties for Mechanically Laminated 
Columns 


APA—The Engineered Wood Association. 

Panel Design Specification 

Plywood Design Specification Supplement 1— 

Design & Fabrication of Plywood Curved Panel 
Plywood Design Specification Supplement 2— 

Design & Fabrication of Glued Plywood-lumber Beams 


Plywood Design Specification Supplement 3— 

Design & Fabrication of Plywood Stressed-skin Panels 
Plywood Design Specification Supplement 4 — 

Design & Fabrication of Plywood Sandwich Panels 
Plywood Design Specification Supplement 5— 

Design & Fabrication of All-plywood Beams 


EWS T300 
EWS S560 

EWS S475 
EWS X450 
EWS X440 
EWS R540 


Glulam Connection Details 
Field Notching and Drilling of Glued 
Laminated Timber Beams 
Glued Laminated Beam Design Tables 
Glulam in Residential Construction 
Product and Application Guide: Glulam 
Builders Tips: Proper Storage and Han¬ 
dling of Glulam Beams 


NDS 

SDPWS 


National Design Specification for 
Wood Construction 

Special Design Provisions for Wind 
and Seismic 


Truss Plate Institute, Inc. 

TPI1 National Design Standard for Metal 

Plate Connected Wood Truss Construc¬ 
tion 


American Institute of Timber Construction. 

AITC 104 Typical Construction Details 

AITC 110 Standard Appearance Grades for Struc¬ 

tural Glued Laminated Timber 

AITC 113 Standard for Dimensions of Structural 

Glued Laminated Timber 


2306.1.1 Joists and rafters. The design of rafter spans is 
permitted to be in accordance with the AWC STJR. 

2306.1.2 Plank and beam flooring. The design of plank 
and beam flooring is permitted to be in accordance with 
the AWC Wood Construction Data No. 4. 
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2306.1.3 Treated wood stress adjustments. The allow¬ 
able unit stresses for preservative-treated wood need no 
adjustment for treatment, but are subject to other adjust¬ 
ments. 

The allowable unit stresses for fire-retardant-treated 
wood, including fastener values, shall be developed from 
an approved method of investigation that considers the 
effects of anticipated temperature and humidity to which 
the fire-retardant-treated wood will be subjected, the type 
of treatment and the redrying process. Other adjustments 
are applicable except that the impact load duration shall 
not apply. 

2306.1.4 Lumber decking. The capacity of lumber deck¬ 
ing arranged according to the patterns described in Section 
2304.9.2 shall be the lesser of the capacities determined 
for flexure and deflection according to the formulas in 
Table 2306.1.4. 

2306.2 Wood-frame diaphragms. Wood-frame diaphragms 
shall be designed and constructed in accordance with AWC 
SDPWS. Where panels are fastened to framing members with 
staples, requirements and limitations of AWC SDPWS shall 
be met and the allowable shear values set forth in Table 
2306.2(1) or 2306.2(2) shall be permitted. The allowable 
shear values in Tables 2306.2(1) and 2306.2(2) are permitted 
to be increased 40 percent for wind design. 

2306.2.1 Gypsum board diaphragm ceilings. Gypsum 
board diaphragm ceilings shall be in accordance with Sec¬ 
tion 2508.5. 

2306.3 Wood-frame shear walls. Wood-frame shear walls 
shall be designed and constructed in accordance with AWC 
SDPWS. Where panels are fastened to framing members 
with staples, requirements and limitations of AWC SDPWS 
shall be met and the allowable shear values set forth in 
Table 2306.3(1), 2306.3(2) or 2306.3(3) shall be permitted. 
The allowable shear values in Tables 2306.3(1) and 
2306.3(2) are permitted to be increased 40 percent for wind 
design. Panels complying with ANSI/APA PRP-210 shall 
be permitted to use design values for Plywood Siding in the 
AWC SDPWS. 


SECTION 2307 

LOAD AND RESISTANCE FACTOR DESIGN 

2307.1 Load and resistance factor design. The design and 
construction of wood elements and structures using load and 
resistance factor design shall be in accordance with AWC 
NDS and AWC SDPWS. 


TABLE 2306.1.4 

ALLOWABLE LOADS FOR LUMBER DECKING 


PATTERN 

ALLOWABLE AREA LOAD* b 

Flexure 

Deflection 

Simple span 

8 F' b d 2 

“ l 2 6 

3 84A E’d 3 
° A “ 5/ 4 12 

Two-span continuous 

8 F^d 2 
°b~ p 6 

185A E'd 3 
/ 4 12 

Combination simple- and 
two-span continuous 

8 

a b ~ ~rr 

131A E'd 3 
° A “ / 4 12 

Cantilevered pieces 
intermixed 

20 F^d 2 
°b ~ 3 1 2 6 

\ 05 A E'd 3 

° A f 12 

| Controlled random layup | 

Mechanically laminated 
decking 

20 F^d 2 
° 6 “ 3/ 2 6 

100 A E'd 3 
° A " l 4 12 

2-inch decking 

20F 4 '/ 

Gb ~ 31 2 6 

100 A E'd 3 
° A " l 4 12 

3-inch and 4-inch decking 

lOFfrd 2 

Gb ~ 31 2 6 

116A E’d 3 

Ga= f 12 


For SI: 1 inch = 25.4 mm. 

a. a b = Allowable total uniform load limited by bending. 
a A = Allowable total uniform load limited by deflection. 

b. d = Actual decking thickness. 

I = Span of decking. 

F b ' = Allowable bending stress adjusted by applicable factors. 
E' = Modulus of elasticity adjusted by applicable factors. 
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TABLE 2306.2(1) 

ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL DIAPHRAGMS UTILIZING STAPLES 
WITH FRAMING OF DOUGLAS FIR-LARCH, OR SOUTHERN PINE’ FOR WIND OR SEISMIC LOADING' 


WOOD 
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TABLE 2306.2(1)—continued 

ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL DIAPHRAGMS UTILIZING STAPLES 
WITH FRAMING OF DOUGLAS FIR-LARCH, OR SOUTHERN PINE® FOR WIND OR SEISMIC LOADING' 



Blocking 

For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m. 

| a. For framing of other species: (1) Find specific gravity for species of lumber in ANSI/AWC NDS. (2) For staples find shear value from table above for 
Structural I panels (regardless of actual grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species. 

b. Space fasteners maximum 12 inches on center along intermediate framing members (6 inches on center where supports are spaced 48 inches on center). 

c. Framing at adjoining panel edges shall be 3 inches nominal or wider. 

d. Staples shall have a minimum crown width of 7 / 16 inch and shall be installed with their crowns parallel to the long dimension of the framing members. 

e. The minimum nominal width of framing members not located at boundaries or adjoining panel edges shall be 2 inches. 

| f. For shear loads of normal or permanent load duration as defined by the ANSI/AWC NDS, the values in the table above shall be multiplied by 0.63 or 0.56, 
respectively. 
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TABLE 2306.2(2) 

ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL BLOCKED DIAPHRAGMS 
UTILIZING MULTIPLE ROWS OF STAPLES (HIGH-LOAD DIAPHRAGMS) WITH FRAMING OF 
DOUGLAS FIR-LARCH OR SOUTHERN PINE 3 FOR WIND OR SEISMIC LOADING 6 ' 9,h 


PANEL GRADE C 

STAPLE 

GAGE' 

MINIMUM 
FASTENER 
PENETRATION 
IN FRAMING 
(Inches) 

MINIMUM 

NOMINAL 

PANEL 

THICKNESS 

(Inch) 

MINIMUM NOMINAL 
WIDTH OF FRAMING 
MEMBER AT 
ADJOINING PANEL 
EDGES AND 
BOUNDARIES 3 

LINES OF 

BLOCKED DIAPHRAGMS 

Cases 1 and 2 d 

Fastener Spacing Per Line at 
Boundaries 
(inches) 


4 | 2 \ 2 

Fastener Spacing Per Line at 

Other Panel Edges (inches) 

6 

4 

4 

3 

3 

2 

Structural I grades 

14 gage 
staples 

2 

15/ 32 

3 

2 

600 

600 

860 

960 

1,060 

1,200 

4 

3 

860 

900 

1,160 

1,295 

1,295 

1,400 

% 

3 

2 

600 

600 

875 

960 

1,075 

1,200 

4 

3 

875 

900 

1,175 

1,440 

1,475 

1,795 

Sheathing single 
floor and other 
grades covered in 
DOC PS 1 and PS 2 

14 gage 
staples 

2 

% 

3 

2 

540 

540 

735 

865 

915 

1,080 

4 

3 

735 

810 

1,005 

1,105 

1,105 

1,195 

19/ 32 

3 

2 

600 

600 

865 

960 

1,065 

1,200 

4 

3 

865 

900 

1,130 

1,430 

1,370 

1,485 

% 

4 

3 

865 

900 

1,130 

1,490 

1,430 

1,545 


For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m. 

a. For framing of other species: (1) Find specific gravity for species of framing lumber in ANSI/AWC NDS. (2) For staples, find shear value from table above 
for Structural I panels (regardless of actual grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species. 

b. Fastening along intermediate framing members: Space fasteners a maximum of 12 inches on center, except 6 inches on center for spans greater than 32 
inches. 

c. Panels conforming to PS 1 or PS 2. 

d. This table gives shear values for Cases 1 and 2 as shown in Table 2306.2(1). The values shown are applicable to Cases 3, 4, 5 and 6 as shown in Table 
2306.2(1), providing fasteners at all continuous panel edges are spaced in accordance with the boundary fastener spacing. 

e. The minimum nominal depth of framing members shall be 3 inches nominal. The minimum nominal width of framing members not located at boundaries or 
adjoining panel edges shall be 2 inches. 

f. Staples shall have a minimum crown width of 7 / 1(S inch, and shall be installed with their crowns parallel to the long dimension of the framing members. 

g. High-load diaphragms shall be subject to special inspection in accordance with Section 1705.5.1. 

h. For shear loads of normal or permanent load duration as defined by the ANSI/AWC NDS, the values in the table above shall be multiplied by 0.63 or 0.56, 
respectively. 


(continued) 
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TABLE 2306.2(2)—continued 

ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL BLOCKED DIAPHRAGMS 
UTILIZING MULTIPLE ROWS OF STAPLES (HIGH-LOAD DIAPHRAGMS) WITH FRAMING OF 
DOUGLAS FIR-LARCH OR SOUTHERN PINE FOR WIND OR SEISMIC LOADING 



4" NOMINAL—THREE LINES 



NOTE: SPACE PANEL END AND EDGE JOINT 1/8-INCH. REDUCE SPACING BETWEEN LINES OF NAILS AS NECESSARY TO 
MAINTAIN MINIMUM 3/8-INCH FASTENER EDGE MARGINS, MINIMUM SPACING BETWEEN LINES IS 3/8-INCH 
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TABLE 2306.3(1) 

ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL SHEAR WALLS UTILIZING STAPLES WITH 
FRAMING OF DOUGLAS FIR-LARCH OR SOUTHERN PINE" FOR WIND OR SEISMIC LOADING” g i 


PANEL GRADE 

MINIMUM NOMINAL 
PANEL THICKNESS 
(Inch) 

MINIMUM 
FASTENER 
PENETRATION IN 
FRAMING (inches) 

PANELS APPLIED DIRECT TO FRAMING 

PANELS APPLIED OVER V 2 " OR 7 S " 
GYPSUM SHEATHING 

w 

Fastener spacing at panel edges 
(inches) 

w 

1 Fastener spacing at panel edges 
| (inches) 

6 

4 

3 

2 d 

6 

4 

3 

2 d 

Structural I 
sheathing 

% 

1 

lV 2 16 

Gage 

155 

235 

315 

400 

2 16 
Gage 

155 

235 

310 

400 

V l6 

170 

260 

345 

440 

155 

235 

310 

400 

% 

185 

280 

375 

475 

155 

235 

300 

400 

Sheathing, ply¬ 
wood siding 6 
except Group 5 
Species, 

ANSI/APA PRP 
210 siding 

5 / 16 c or ; /j C 

1 

lV 2 16 

Gage 

145 

220 

295 

375 

2 16 
Gage 

110 

165 

220 

285 


140 

210 

280 

360 

140 

210 

280 

360 

?/ 16 

155 

230 

310 

395 

140 

210 

280 

360 

% 

170 

255 

335 

430 

140 

210 

280 

360 

% 

l 3 / 4 16 
Gage 

185 

280 

375 

475 

- 

- 

- 

- 

- 


For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m. 

a. For framing of other species: (1) Find specific gravity for species of lumber in ANSI/AWC NDS. (2) For staples find shear value from table above for 
Structural I panels (regardless of actual grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species. 

b. Panel edges backed with 2-inch nominal or wider framing. Install panels either horizontally or vertically. Space fasteners maximum 6 inches on center along 
intermediate framing members for 3 / 8 -inch and 7 / 16 -inch panels installed on studs spaced 24 inches on center. For other conditions and panel thickness, space 
fasteners maximum 12 inches on center on intermediate supports. 

c. 3 / g -inch panel thickness or siding with a span rating of 16 inches on center is the minimum recommended where applied directly to framing as exterior siding. 
For grooved panel siding, the nominal panel thickness is the thickness of the panel measured at the point of fastening. 

d. Framing at adjoining panel edges shall be 3 inches nominal or wider. 

e. Values apply to all-veneer plywood. Thickness at point of fastening on panel edges governs shear values. 

f. Where panels are applied on both faces of a wall and fastener spacing is less than 6 inches o.c. on either side, panel joints shall be offset to fall on different 
framing members, or framing shall be 3 inches nominal or thicker at adjoining panel edges. 

g. In Seismic Design Category D, E or F, where shear design values exceed 350 pounds per linear foot, all framing members receiving edge fastening from 
abutting panels shall not be less than a single 3-inch nominal member, or two 2-inch nominal members fastened together in accordance with Section 2306.1 to 
transfer the design shear value between framing members. Wood structural panel joint and sill plate nailing shall be staggered at all panel edges. See ANSI/ 
AWC SDPWS for sill plate size and anchorage requirements. 

h. Staples shall have a minimum crown width of 7 / 16 inch and shall be installed with their crowns parallel to the long dimension of the framing members. 

i. For shear loads of normal or permanent load duration as defined by the ANSI/AWC NDS, the values in the table above shall be multiplied by 0.63 or 0.56, 
respectively. 


TABLE 2306.3(2) 

ALLOWABLE SHEAR VALUES (plf) FOR WIND OR SEISMIC LOADING ON SHEAR WALLS OF FIBERBOARD 
SHEATHING BOARD CONSTRUCTION UTILIZING STAPLES FOR TYPE V CONSTRUCTION ONLY 3 b c tl e 


THICKNESS AND GRADE 

FASTENER SIZE 

ALLOWABLE SHEAR VALUE 
(pounds per linear foot) 

STAPLE SPACING AT PANEL EDGES (inches) 3 

4 

3 

2 

V 2 " or 25 / n " Structural 

No. 16 gage galvanized staple, 7 / 16 " crown f 

150 

200 

225 

No. 16 gage galvanized staple, 1" crown f 

220 

290 

325 


For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m. 

a. Fiberboard sheathing shall not be used to brace concrete or masonry walls. 

b. Panel edges shall be backed with 2-inch or wider framing of Douglas Fir-larch or Southern Pine. For framing of other species: (1) Find specific gravity for 
species of framing lumber in ANSI/AWC NDS. (2) For staples, multiply the shear value from the table above by 0.82 for species with specific gravity of 0.42 
or greater, or 0.65 for all other species. 

c. Values shown are for fiberboard sheathing on one side only with long panel dimension either parallel or perpendicular to studs. 

d. Fastener shall be spaced 6 inches on center along intermediate framing members. 

e. Values are not permitted in Seismic Design Category D, E or F. 

f. Staple length shall be not less than 1V 2 inches for “^-inch sheathing or 1V 4 inches for V 2 -inch sheathing. 
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TABLE 2306.3(3) 

ALLOWABLE SHEAR VALUES FOR WIND OR SEISMIC FORCES FOR SHEAR WALLS OF LATH AND 
PLASTER OR GYPSUM BOARD WOOD FRAMED WALL ASSEMBLIES UTILIZING STAPLES 


TYPE OF MATERIAL 

THICKNESS 
OF MATERIAL 

WALL 

CONSTRUCTION 

STAPLE SPACING 6 
MAXIMUM (Inches) 

SHEAR 
VALUE® c 

(Plf) 

MINIMUM STAPLE SIZE f ’ 9 

1. Expanded metal or woven wire 
lath and Portland cement plaster 

V 

Unblocked 

6 

180 

No. 16 gage galv. staple, 7 8 " legs 

2. Gypsum lath, plain or perforated 

3 / 8 " lath and 
7," plaster 

Unblocked 

5 

100 

No. 16 gage galv. staple, l*/ 8 " long 


V 2 " x 2' x 8' 

Unblocked 

4 

75 


3. Gypsum sheating 

7 " x 4' 

Blocked 1 * 

4 

175 

No. 16 gage galv. staple, l 3 / 4 " long 


2 X 

Unblocked 

7 

100 




Unblocked 1 * 

7 

75 




Unblocked 1 * 

4 

110 



V" 

Unblocked 

7 

100 

No. 16 gage galv. staple, l*/ 2 " long 


2 

Unblocked 

4 

125 

4. Gypsum board, gypsum veneer 
base or water-resistant gypsum 
backing board 


Blocked 6 

7 

125 



Blocked 6 

4 

150 



Unblocked 1 * 

7 

115 




4 

145 

No. 16 gage galv. staple, l*/ 2 " 


5 /g" 

Blocked 6 

7 

145 

legs, 1 5 / 8 " long 



4 

175 




Blocked 6 

Two-ply 

Base ply: 9 

Face ply: 7 

250 

No. 16 gage galv. staple l s / 8 " long 
No. 15 gage galv. staple, 2*/ 4 " long 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per foot = 14.5939 N/m. 

| | a. These shear walls shall not be used to resist loads imposed by masonry or concrete walls (see ANSI/AWC SDPWS). Values shown are for short-term loading 
due to wind or seismic loading. Walls resisting seismic loads shall be subject to the limitations in Section 12.2.1 of ASCE 7. Values shown shall be reduced 25 
percent for normal loading. 

b. Applies to fastening at studs, top and bottom plates and blocking. 

c. Except as noted, shear values are based on a maximum framing spacing of 16 inches on center. 

d. Maximum framing spacing of 24 inches on center. 

e. All edges are blocked, and edge fastening is provided at all supports and all panel edges. 

f. Staples shall have a minimum crown width of 7 / 16 inch, measured outside the legs, and shall be installed with their crowns parallel to the long dimension of the 
framing members. 

g. Staples for the attachment of gypsum lath and woven-wire lath shall have a minimum crown width of 3 / 4 inch, measured outside the legs. 


SECTION 2308 

CONVENTIONAL LIGHT-FRAME CONSTRUCTION 

2308.1 General. The requirements of this section are 
intended for conventional light-frame construction. Other 
construction methods are permitted to be used, provided a 
satisfactory design is submitted showing compliance with 
other provisions of this code. Interior nonload-bearing parti¬ 
tions, ceilings and curtain walls of conventional light-frame 
construction are not subject to the limitations of Section 
2308.2. 

2308.1.1 Portions exceeding limitations of conventional 
light-frame construction. When portions of a building of 
otherwise conventional light-frame construction exceed 
the limits of Section 2308.2, those portions and the sup¬ 
porting load path shall be designed in accordance with 
accepted engineering practice and the provisions of this 
code. For the purposes of this section, the term “portions” 
shall mean parts of buildings containing volume and area 
such as a room or a series of rooms. The extent of such 


design need only demonstrate compliance of the noncon- 
ventional light-framed elements with other applicable pro¬ 
visions of this code and shall be compatible with the 
performance of the conventional light-framed system. 
2308.1.2 Connections and fasteners. Connectors and fas¬ 
teners used in conventional construction shall comply with 
the requirements of Section 2304.10. 

2308.2 Limitations. Buildings are permitted to be con¬ 
structed in accordance with the provisions of conventional 
light-frame construction, subject to the limitations in Sections 

2308.2.1 through 2308.2.6. 

2308.2.1 Stories. Structures of conventional light-frame 
construction shall be limited in story height in accordance 
with Table 2308.2.1. 

2308.2.2 Allowable floor-to-floor height. Maximum floor- 
to-floor height shall not exceed 11 feet, 7 inches (3531 
mm). Exterior bearing wall and interior braced wall heights 
shall not exceed a stud height of 10 feet (3048 mm). 
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CALIFORNIA BUILDING CODE - MATRIX ADOPTION TABLE 


CHAPTER 25 - GYPSUM BOARD, GYPSUM PANEL PRODUCTS AND PLASTER 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. 

See Chapter 1 for state agency authority and building applications.) 


Adopting agency 

BSC 

BSC- 

CG 

SFM 

HCD 

DSA 

OSHPD 

BSCC 

DPH 

AGR 

DWR 

CEC 

CA 

SL 

SLC 

1 

2 

1/AC 

AC 

SS 

ss/cc 

1 

2 

3 

4 

Adopt entire chapter 

X 



1C 

1C 






c 











Adopt entire chapter as 
amended (amended 
sections listed below) 








X 

X 

X 



X 









Adopt only those sections 
that are listed below 






















Chapter / Section 
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X 

X 

1C 



1C 









2504.2 








X 

X 

ic 
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X 

X 

1C 



1C 









2508.5.6 








X 

X 

1C 
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2514.1 Exception 








X 















The state agency does not adopt sections identified with the following symbol: t 

The Office of the State Fire Marshal’s adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to Sec¬ 
tion 1.11. 


CHAPTER 25 

GYPSUM BOARD, GYPSUM PANEL PRODUCTS AND PLASTER 


SECTION 2501 
GENERAL 

2501.1 Scope. Provisions of this chapter shall govern the 
materials, design, construction and quality of gypsum board, 
gypsum panel products, lath, gypsum plaster, cement plaster 
and reinforced gypsum concrete. 

2501.1.1 Additional requirements. [DSA-SS, DSA-SS/CC 
and OSHPD 1 & 4] Details of attachment for wall and 
ceiling coverings which are not provided for in this code 
shall be detailed in the approved construction documents. 

2501.2 Performance. Lathing, plastering, gypsum board and 
gypsum panel product construction shall be done in the man¬ 
ner and with the materials specified in this chapter and, when 
required for fire protection, shall also comply with the provi¬ 
sions of Chapter 7. 

2501.3 Other materials. Other approved wall or ceiling cov¬ 
erings shall be permitted to be installed in accordance with 
the recommendations of the manufacturer and the conditions 
of approval. 

SECTION 2502 
DEFINITIONS 

2502.1 Definitions. The following terms are defined in Chap¬ 
ter 2: 

CEMENT PLASTER. 

EXTERIOR SURFACES. 


GYPSUM BOARD. 

GYPSUM PANEL PRODUCTS. 

GYPSUM PLASTER. 

GYPSUM VENEER PLASTER. 

INTERIOR SURFACES. 

WEATHER-EXPOSED SURFACES. 

WIRE BACKING. 

SECTION 2503 
INSPECTION 

2503.1 Inspection. Lath, gypsum board and gypsum panel 

products shall be inspected in accordance with Section 

110.3.5. 

2503.2 Additional requirements for inspection and testing. 

[DSA-SS, DSA-SS/CC and OSHPD 1 & 4] 

1. Lath, gypsum board and gypsum panel products shall 
be inspected in accordance with Chapter 17A and the 
California Administrative Code. 

2. No lath, gypsum board and gypsum panel products or 
their attachments shall be covered or finished until it 
has been inspected and approved by the inspector of 
record and/or special inspector. 

3. The enforcement agency may require tests in accor¬ 
dance with Table 2506.2 to determine compliance with 
the provisions of this code. 
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4. The testing of gypsum board and gypsum panel products 
shall conform with standards listed in Table 2506.2 

SECTION 2504 

VERTICAL AND HORIZONTAL ASSEMBLIES 

2504.1 Scope. The following requirements shall be met where 
construction involves gypsum board, gypsum panel products 
or lath and plaster in vertical and horizontal assemblies. 

2504.1.1 Wood framing. Wood supports for lath, gypsum 
board or gypsum panel products, as well as wood stripping 
or furring, shall be not less than 2 inches (51 mm) nominal 
thickness in the least dimension. 

Exception: The minimum nominal dimension of wood 
furring strips installed over solid backing shall be not 
less than 1 inch by 2 inches (25 mm by 51 mm). 

2504.1.2 Studless partitions. The minimum thickness of 
vertically erected studless solid plaster partitions of 3 / 8 - 
inch (9.5 mm) and 3 / 4 -inch (19.1 mm) rib metal lath, V 2 - 
inch-thick (12.7 mm) gypsum lath, gypsum board or gyp¬ 
sum panel product shall be 2 inches (51 mm). 

2504.2 Additional requirements. [DSA-SS, DSA-SS/CC and 
OSHPD 1 & 4] In addition to the requirements of this sec¬ 
tion, the horizontal and vertical assemblies of plaster, gyp¬ 
sum board or gypsum panel products shall be designed to 
resist the loads specified in this code. 

2504.2.1 Wood furring strips. Wood furring strips for 
ceilings fastened to floor or ceiling joist shall be nailed at 
each bearing with two common wire nails, one of which 
shall be a slant nail and the other a face nail, or by one 
nail having spirally grooved or annular grooved shanks 
approved by the enforcement agency for this purpose. All 
stripping nails shall penetrate not less than l V 4 inches 
(44.5 mm) into the member receiving the point. Holes in 
stripping at joints shall be subdrilled to prevent splitting. 

Where common wire nails are used to support horizon¬ 
tal wood stripping for plaster ceilings, such stripping shall 
be wire tied to the joists 4 feet (1219 mm) on center with 
two strands of No. 18 W&M gage galvanized annealed 
wire to an 8d common wire nail driven into each side of 
the joist 2 inches (51 mm) above the bottom of the joist or 
to each end of a 16d common wire nail driven horizontally 
through the joist 2 inches (51 mm) above the bottom of the 
joist, and the ends of the wire secured together with three 
twists of the wire. 

SECTION 2505 

SHEAR WALL CONSTRUCTION 

2505.1 Resistance to shear (wood framing). Wood-frame 
shear walls sheathed with gypsum board, gypsum panel prod¬ 
ucts or lath and plaster shall be designed and constructed in 
accordance with Section 2306.3 and are permitted to resist 
wind and seismic loads. Walls resisting seismic loads shall be 
subject to the limitations in Section 12.2.1 of ASCE 7. 

2505.2 Resistance to shear (steel framing). Cold-formed 
steel-frame shear walls sheathed with gypsum board or 
gypsum panel products and constructed in accordance with 


the materials and provisions of Section 2211.6 are permit¬ 
ted to resist wind and seismic loads. Walls resisting seis¬ 
mic loads shall be subject to the limitations in Section 

12.2.1 of ASCE 7. 

2505.3 [DSA-SS & DSA-SS/CC and OSHPD 1 & 4] Section 

2505.1 and 2505.2 are not permitted. 


SECTION 2506 
GYPSUM BOARD AND 
GYPSUM PANEL PRODUCT MATERIALS 

2506.1 General. Gypsum board, gypsum panel products and 
accessories shall be identified by the manufacturer’s designa¬ 
tion to indicate compliance with the appropriate standards 
referenced in this section and stored to protect such materials 
from the weather. 

2506.2 Standards. Gypsum board and gypsum panel prod¬ 
ucts shall conform to the appropriate standards listed in Table 

2506.2 and Chapter 35 and, where required for fire protec¬ 
tion, shall conform to the provisions of Chapter 7. 


TABLE 2506.2 

GYPSUM BOARD MATERIALS AND ACCESSORIES 


MATERIAL 

STANDARD 

Accessories for gypsum board 

ASTM Cl047 

Adhesives for fastening gypsum board 

ASTM C557 

Cold-formed steel studs and track, 

AISI S200 and 

structural 

ASTM C955, Section 8 

Cold-formed steel studs and track, 

AISI S220 and 

nonstructural 

ASTM C645, Section 10 

Elastomeric joint sealants 

ASTM C920 

Fiber-reinforced gypsum panels 

ASTM C1278 

Glass mat gypsum backing panel 

ASTM Cl 178 

Glass mat gypsum panel 

ASTM C1658 

Glass mat gypsum substrate 

ASTM Cl 177 

Joint reinforcing tape and compound 

ASTM C474; C475 

Nails FOR gypsum boards 

ASTM C514, F547, F1667 

Steel screws 

ASTM C954; C1002 

Steel studs, load-bearing 

ASTM C955 

Steel studs, nonload-bearing 

ASTM C645 

Standard specification for gypsum 

ASTM Cl396 

Testing gypsum and gypsum products 

ASTM C22; C472; C473 


2506.2.1 Other materials. Metal suspension systems for 
acoustical and lay-in panel ceilings shall comply with 
ASTM C635 listed in Chapter 35 and Section 13.5.6 of 
ASCE 7 for installation in high seismic areas. 


SECTION 2507 
LATHING AND PLASTERING 

2507.1 General. Lathing and plastering materials and acces¬ 
sories shall be marked by the manufacturer’s designation to 
indicate compliance with the appropriate standards refer- 
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enced in this section and stored in such a manner to protect 
them from the weather. 

2507.2 Standards. Lathing and plastering materials shall 
conform to the standards listed in Table 2507.2 and Chapter 
35 and, where required for fire protection, shall also conform 
to the provisions of Chapter 7. 


TABLE 2507.2 

LATH, PLASTERING MATERIALS AND ACCESSORIES 


MATERIAL 

STANDARD 

Accessories for gypsum veneer base 

ASTM C1047 

Blended cement 

ASTM C595 

Cold-formed steel studs and track. 

AISI S200 and 

structural 

ASTM C955, Section 8 

Cold-formed steel studs and track. 

AISI S220 and 

nonstructural 

ASTM C645, Section 10 

Exterior plaster bonding compounds 

ASTM C932 

Hydraulic cement 

ASTM Cl 157; C1600 

Gypsum casting and molding plaster 

ASTM C59 

Gypsum Keene's cement 

ASTM C61 

Gypsum plaster 

ASTM C28 

Gypsum veneer plaster 

ASTM C587 

Interior bonding compounds, gypsum 

ASTMC631 

Lime plasters 

ASTM C5; C206 

Masonry cement 

ASTM C91 

Metal lath 

ASTM C847 

Plaster aggregates 


Sand 

ASTM C35; C897 

Perlite 

ASTM C35 

Vermiculite 

ASTM C35 

Plastic cement 

ASTM C1328 

Portland cement 

ASTM Cl50 

Steel screws 

ASTM C1002; C954 

Steel studs and track 

ASTM C645; C955 

Welded wire lath 

ASTM C933 

Woven wire plaster base 

ASTM Cl032 


2507.3 Lath attachment to horizontal wood supports. [DSA- 
SS & DSA-SS/CC and OSHPD 1 & 4] Where interior or 
exterior lath is attached to horizontal wood supports, either 
of the following attachments shall be used in addition to the 
methods of attachment described in referenced standards 
listed in Table 2507.2. 

1. Secure lath to alternate supports with ties consisting of a 
double strand of No. 18 W & M gage galvanized 
annealed wire at one edge of each sheet of lath. Wire ties 
shall be installed not less than 3 inches (76 mm) back 
from the edge of each sheet and shall be looped around 
stripping, or attached to an 8d common wire nail driven 
into each side of the joist 2 inches (51 mm) above the 
bottom of the joist or to each end of a 16d common wire 
nail driven horizontally through the joist 2 inches (51 
mm) above the bottom of the joist and the ends of the 
wire secured together with three twists of the wire. 

2. Secure lath to each support with 1 / 2 -inch-wide (12.7 
mm), l I / 2 -inch-long (38mm) No. 9 W & M gage, ring 
shank, hook staple placed around a lOd common nail 


laid flat under the surface of the lath not more than 3 
inches (76 mm) from edge of each sheet. Such staples 
may be placed over ribs of 3 / s -inch (9.5 mm) rib lath or 
over back wire of welded wire fabric or other approved 
lath, omitting the lOd nails. 


SECTION 2508 
GYPSUM CONSTRUCTION 

2508.1 General. Gypsum board, gypsum panel products and 
gypsum plaster construction shall be of the materials listed in 
Tables 2506.2 and 2507.2. These materials shall be assem¬ 
bled and installed in compliance with the appropriate stan¬ 
dards listed in Tables 2508.1 and 2511.1.1 and Chapter 35. 


TABLE 2508.1 

INSTALLATION OF GYPSUM CONSTRUCTION 


MATERIAL 

STANDARD 

Gypsum board and gypsum panel products 

GA-216; 

ASTM C840 

Gypsum sheathing and gypsum panel products 

ASTM Cl280 

Gypsum veneer base 

ASTM C844 

Interior lathing and furring 

ASTM C841 

Steel framing for gypsum board and gypsum 

ASTM C754; 

panel products 

Cl 007 


2508.2 Limitations. Gypsum wallboard or gypsum plaster 
shall not be used in any exterior surface where such gypsum 
construction will be exposed directly to the weather. Gypsum 
wallboard shall not be used where there will be direct expo¬ 
sure to water or continuous high humidity conditions. Gyp¬ 
sum sheathing shall be installed on exterior surfaces in 
accordance with ASTM C1280. 

2508.2.1 Weather protection. Gypsum wallboard, gyp¬ 
sum lath or gypsum plaster shall not be installed until 
weather protection for the installation is provided. 

2508.3 Single-ply application. Edges and ends of gypsum 
board and gypsum panel products shall occur on the framing 
members, except those edges and ends that are perpendicular to 
the framing members. Edges and ends of gypsum board and 
gypsum panel products shall be in moderate contact except in 
concealed spaces where fire-resistance-rated construction, 
shear resistance or diaphragm action is not required. 

2508.4 Joint treatment. Gypsum board and gypsum panel 
product fire-resistance-rated assemblies shall have joints and 
fasteners treated. 

Exception: Joint and fastener treatment need not be pro¬ 
vided where any of the following conditions occur: 

1. Where the gypsum board or the gypsum panel prod¬ 
uct is to receive a decorative finish such as wood pan¬ 
eling, battens, acoustical finishes or any similar 
application that would be equivalent to joint treat¬ 
ment. 

2. On single-layer systems where joints occur over 
wood framing members. 

3. Square edge or tongue-and-groove edge gypsum 
board (V-edge), gypsum panel products, gypsum 
backing board or gypsum sheathing. 
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4. On multilayer systems where the joints of adjacent 
layers are offset. 

5. Assemblies tested without joint treatment. 

2508.5 Horizontal gypsum board or gypsum panel prod¬ 
uct diaphragm ceilings. Gypsum board or gypsum panel 
products shall be permitted to be used on wood joists to cre¬ 
ate a horizontal diaphragm ceiling in accordance with Table 
2508.5. 

2508.5.1 Diaphragm proportions. The maximum allow¬ 
able diaphragm proportions shall be lV 2 :l between shear 
resisting elements. Rotation or cantilever conditions shall 
not be permitted. 

2508.5.2 Installation. Gypsum board or gypsum panel 
products used in a horizontal diaphragm ceiling shall be 
installed perpendicular to ceiling framing members. End 
joints of adjacent courses of gypsum board shall not occur 
on the same joist. 

2508.5.3 Blocking of perimeter edges. Perimeter edges 
shall be blocked using a wood member not less than 2- 
inch by 6-inch (51 mm by 152 mm) nominal dimension. 
Blocking material shall be installed flat over the top plate 
of the wall to provide a nailing surface not less than 2 
inches (51 mm) in width for the attachment of the gypsum 
board or gypsum panel product. 

2508.5.4 Fasteners. Fasteners used for the attachment of 
gypsum board or gypsum panel products to a horizontal 
diaphragm ceiling shall be as defined in Table 2508.5. 
Fasteners shall be spaced not more than 7 inches (178 
mm) on center at all supports, including perimeter block¬ 
ing, and not more than 3 / 8 inch (9.5 mm) from the edges 
and ends of the gypsum board or gypsum panel product. 

2508.5.5 Lateral force restrictions. Gypsum board or 
gypsum panel products shall not be used in diaphragm 
ceilings to resist lateral forces imposed by masonry or con¬ 
crete construction. 

2508.5.6 Diaphragm ceiling connection to partitions. 
[DSA-SS & DSA-SS/CC and OSHPD 1 & 4] Gypsum 
board shall not be used in diaphragm ceilings to resist lat¬ 
eral forces imposed by partitions. Connection of diaphragm 
ceiling to the vertical lateral force resisting elements shall 
be designed and detailed to transfer lateral forces. 


SECTION 2509 

SHOWERS AND WATER CLOSETS 

2509.1 Wet areas. Showers and public toilet walls shall con¬ 
form to Section 1210.2. 

2509.2 Base for tile. Materials used as a base for wall tile in 
tub and shower areas and wall and ceiling panels in shower 
areas shall be of materials listed in Table 2509.2 and installed 
in accordance with the manufacturer’s recommendations. 
Water-resistant gypsum backing board shall be used as a base 
for tile in water closet compartment walls when installed in 
accordance with GA-216 or ASTM C840 and the manufac¬ 
turer’s recommendations. Regular gypsum wallboard is per¬ 
mitted under tile or wall panels in other wall and ceiling areas 
when installed in accordance with GA-216 or ASTM C840. 


TABLE 2509.2 

BACKERBOARD MATERIALS 


MATERIAL 

STANDARD 

Glass mat gypsum backing panel 

ASTM Cl 178 

Nonasbestos fiber-cement backer 

ASTM C1288 or ISO 8336, 
Category C 

Nonasbestos fiber-mat reinforced 
cementitious backer unit 

ASTM C1325 


2509.3 Limitations. Water-resistant gypsum backing board 
shall not be used in the following locations: 

1. Over a vapor retarder in shower or bathtub compart¬ 
ments. 

2. Where there will be direct exposure to water or in areas 
subject to continuous high humidity. 


SECTION 2510 

LATHING AND FURRING FOR CEMENT PLASTER 
(STUCCO) 

2510.1 General. Exterior and interior cement plaster and 
lathing shall be done with the appropriate materials listed in 
Table 2507.2 and Chapter 35. 

2510.2 Weather protection. Materials shall be stored in such 
a manner as to protect them from the weather. 

2510.3 Installation. Installation of these materials shall be in 
compliance with ASTM C926 and ASTM Cl063. 


TABLE 2508.5 

SHEAR CAPACITY FOR HORIZONTAL WOOD-FRAME GYPSUM BOARD DIAPHRAGM CEILING ASSEMBLIES 


MATERIAL 

THICKNESS OF MATERIAL 
(MINIMUM) (Inches) 

SPACING OF FRAMING 
MEMBERS (Inches) 

SHEAR VALUE a b 
(PLF OF CEILING) 

MIMIMUM FASTENER SIZE 

Gypsum board or gypsum 
panel product 

7 2 

16 O.C. 

90 

5d cooler or wallboard nail; 

1%-inch long; 0.086-inch shank; 
15 / 64 -inch head 0 

Gypsum board or gypsum 
panel product 

% 

24 o.c. 

70 

5d cooler or wallboard nail; 

1%-inch long; 0.086-inch shank; 
15 / 64 -inch head 0 


For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.59 N/m. 

a. Values are not cumulative with other horizontal diaphragm values and are for short-term wind or seismic loading. Values shall be reduced 25 percent for 
normal loading. 

b. Values shall be reduced 50 percent in Seismic Design Categories D, E and F. 

c. l7 4 -inch, No. 6 Type S or W screws are permitted to be substituted for the listed nails. 
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shall be permitted as a core material where the door 
facing is of metal having a minimum thickness of 
0.032-inch (0.8 mm) aluminum or steel having a base 
metal thickness of not less than 0.016 inch (0.4 mm) at 
any point. 

2603.4.1.8 Exterior doors in buildings of Group R-2 
or R-3. In occupancies classified as Group R-2 or R-3, 
foam-filled exterior entrance doors to individual dwell¬ 
ing units that do not require a fire-resistance rating shall 
be faced with aluminum, steel, fiberglass, wood or 
other approved materials. 

2603.4.1.9 Garage doors. Where garage doors are per¬ 
mitted without a fire-resistance rating and foam plastic 
is used as a core material, the door facing shall be metal 
having a minimum thickness of 0.032-inch (0.8 mm) 
aluminum or 0.010-inch (0.25 mm) steel or the facing 
shall be minimum 0.125-inch-thick (3.2 mm) wood. 
Garage doors having facings other than those described 
above shall be tested in accordance with, and meet the 
acceptance criteria of, DASMA 107. 

Exception: Garage doors using foam plastic insula¬ 
tion complying with Section 2603.3 in detached and 
attached garages associated with one- and two-fam¬ 
ily dwellings need not be provided with a thermal 
barrier. 

2603.4.1.10 Siding backer board. Foam plastic insula¬ 
tion of not more than 2,000 British thermal units per 
square feet (Btu/sq. ft.) (22.7 mJ/m 2 ) as determined by 
NFPA 259 shall be permitted as a siding backer board 
with a maximum thickness of V 2 inch (12.7 mm), pro¬ 
vided it is separated from the interior of the building by 
not less than 2 inches (51 mm) of mineral fiber insula¬ 
tion or equivalent or where applied as insulation with 
residing over existing wall construction. 

2603.4.1.11 Interior trim. Foam plastic used as inte¬ 
rior trim in accordance with Section 2604 shall be per¬ 
mitted without a thermal barrier. 

2603.4.1.12 Interior signs. Foam plastic used for inte¬ 
rior signs in covered mall buildings in accordance with 
Section 402.6.4 shall be permitted without a thermal 
barrier. Foam plastic signs that are not affixed to inte¬ 
rior building surfaces shall comply with Chapter 8 of 
the California Fire Code. 

2603.4.1.13 Type V construction. Foam plastic spray 
applied to a sill plate, joist header and rim joist in Type 
V construction is subject to all of the following: 

1. The maximum thickness of the foam plastic shall 
be 3V 4 inches (82.6 mm). 

2. The density of the foam plastic shall be in the 
range of 1.5 to 2.0 pcf (24 to 32 kg/m 3 ). 

3. The foam plastic shall have a flame spread index 
of 25 or less and an accompanying smoke-devel¬ 
oped index of 450 or less when tested in accor¬ 
dance with ASTM E84 or UL 723. 

2603.4.1.14 Floors. The thermal barrier specified in 
Section 2603.4 is not required to be installed on the 


walking surface of a structural floor system that con¬ 
tains foam plastic insulation when the foam plastic is 
covered by a minimum nominal V 2 -inch-thick (12.7 
mm) wood structural panel or approved equivalent. The 
thermal barrier specified in Section 2603.4 is required 
on the underside of the structural floor system that con¬ 
tains foam plastic insulation when the underside of the 
structural floor system is exposed to the interior of the 
building. 

Exception: Foam plastic used as part of an interior 
floor finish. 

2603.5 Exterior walls of buildings of any height. Exterior 
walls of buildings of Type I, II, III or IV construction of any 
height shall comply with Sections 2603.5.1 through 2603.5.7. 
Exterior walls of cold storage buildings required to be con¬ 
structed of noncombustible materials, where the building is 
more than one story in height, shall comply with the provi¬ 
sions of Sections 2603.5.1 through 2603.5.7. Exterior walls 
of buildings of Type V construction shall comply with Sec¬ 
tions 2603.2, 2603.3 and 2603.4. 

2603.5.1 Fire-resistance-rated walls. Where the wall is 
required to have a fire-resistance rating, data based on 
tests conducted in accordance with ASTM El 19 or UL 
263 shall be provided to substantiate that the fire-resis¬ 
tance rating is maintained. 

2603.5.2 Thermal barrier. Any foam plastic insulation 
shall be separated from the building interior by a thermal 
barrier meeting the provisions of Section 2603.4, unless 
special approval is obtained on the basis of Section 
2603.9. 

Exception: One-story buildings complying with Sec¬ 
tion 2603.4.1.4. 

2603.5.3 Potential heat. The potential heat of foam plas¬ 
tic insulation in any portion of the wall or panel shall not 
exceed the potential heat expressed in Btu per square feet 
(mJ/m 2 ) of the foam plastic insulation contained in the 
wall assembly tested in accordance with Section 2603.5.5. 
The potential heat of the foam plastic insulation shall be 
determined by tests conducted in accordance with NFPA 
259 and the results shall be expressed in Btu per square 
feet (mJ/m 2 ). 

Exception: One-story buildings complying with Sec¬ 
tion 2603.4.1.4. 

2603.5.4 Flame spread and smoke-developed indexes. 

Foam plastic insulation, exterior coatings and facings shall 
be tested separately in the thickness intended for use, but 
not to exceed 4 inches (102 mm), and shall each have a 
flame spread index of 25 or less and a smoke-developed 
index of 450 or less as determined in accordance with 
ASTME84 or UL 723. 

Exception: Prefabricated or factory-manufactured pan¬ 
els having minimum 0.020-inch (0.51 mm) aluminum 
facings and a total thickness of V 4 inch (6.4 mm) or less 
are permitted to be tested as an assembly where the 
foam plastic core is not exposed in the course of con¬ 
struction. 
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2603.5.5 Vertical and lateral fire propagation. The 

exterior wall assembly shall be tested in accordance with 
and comply with the acceptance criteria of NFPA 285. 

Exceptions: 

1. One-story buildings complying with Section 
2603.4.1.4. 

2. Wall assemblies where the foam plastic insulation 
is covered on each face by not less than 1-inch (25 
mm) thickness of masonry or concrete and meet¬ 
ing one of the following: 

2.1. There is no airspace between the insula¬ 
tion and the concrete or masonry. 

2.2. The insulation has a flame spread index of 
not more than 25 as determined in accor¬ 
dance with ASTM E84 or UL 723 and the 
maximum airspace between the insulation 
and the concrete or masonry is not more 
than 1 inch (25 mm). 

2603.5.6 Label required. The edge or face of each piece, 
package or container of foam plastic insulation shall bear 
the label of an approved agency. The label shall contain 
the manufacturer’s or distributor’s identification, model 
number, serial number or definitive information describ¬ 
ing the product or materials’ performance characteristics 
and approved agency’s identification. 

2603.5.7 Ignition. Exterior walls shall not exhibit sus¬ 
tained flaming where tested in accordance with NFPA 
268. Where a material is intended to be installed in more 
than one thickness, tests of the minimum and maximum 
thickness intended for use shall be performed. 

Exception: Assemblies protected on the outside with 
one of the following: 

1. A thermal barrier complying with Section 2603.4. 

2. A minimum 1-inch (25 mm) thickness of con¬ 
crete or masonry. 

3. Glass-fiber-reinforced concrete panels of a mini¬ 
mum thickness of 3 / 8 inch (9.5 mm). 

4. Metal-faced panels having minimum 0.019-inch- 
thick (0.48 mm) aluminum or 0.016-inch-thick 
(0.41 mm) corrosion-resistant steel outer facings. 

5. A minimum 7 / 8 -inch (22.2 mm) thickness of 
stucco complying with Section 2510. 

6. A minimum V 4 -inch (6.4 mm) thickness of fiber- 
cement lap, panel or shingle siding complying 
with Sections 1405.16 and 1405.16.1 or 

1405.16.2. 

2603.6 Roofing. Foam plastic insulation meeting the require¬ 
ments of Sections 2603.2, 2603.3 and 2603.4 shall be permit¬ 
ted as part of a roof-covering assembly, provided the 
assembly with the foam plastic insulation is a Class A, B or C 
roofing assembly where tested in accordance with ASTM 
El08 or UL 790. 

2603.7 Foam plastic insulation used as interior finish or 
interior trim in plenums. Foam plastic insulation used as 
interior wall or ceiling finish or as interior trim in plenums 


shall exhibit a flame spread index of 75 or less and a smoke- 
developed index of 450 or less when tested in accordance 
with ASTM E84 or UL 723 and shall comply with one or 
more of Sections 2603.7.1, 2603.7.2 and 2607.3. 

2603.7.1 Separation required. The foam plastic insula¬ 
tion shall be separated from the plenum by a thermal bar¬ 
rier complying with Section 2603.4 and shall exhibit a 
flame spread index of 75 or less and a smoke-developed 
index of 450 or less when tested in accordance with 
ASTM E84 or UL 723 at the thickness and density 
intended for use. 

2603.7.2 Approval. The foam plastic insulation shall 
exhibit a flame spread index of 25 or less and a smoke- 
developed index of 50 or less when tested in accordance 
with ASTM E84 or UL 723 at the thickness and density 
intended for use and shall meet the acceptance criteria of 
Section 803.1.2 when tested in accordance with NFPA 
286. The foam plastic insulation shall be approved based 
on tests conducted in accordance with Section 2603.9. 

2603.7.3 Covering. The foam plastic insulation shall be 
covered by corrosion-resistant steel having a base metal 
thickness of not less than 0.0160 inch (0.4 mm) and shall 
exhibit a flame spread index of 75 or less and a smoke- 
developed index of 450 or less when tested in accordance 
with ASTM E84 or UL 723 at the thickness and density 
intended for use. 

2603.8 Protection against termites. In areas where the prob¬ 
ability of termite infestation is very heavy in accordance with 
Figure 2603.8, extruded and expanded polystyrene, polyiso- 
cyanurate and other foam plastics shall not be installed on the 
exterior face or under interior or exterior foundation walls or 
slab foundations located below grade. The clearance between 
foam plastics installed above grade and exposed earth shall 
be not less than 6 inches (152 mm). 

Exceptions: 

1. Buildings where the structural members of walls, 
floors, ceilings and roofs are entirely of noncombus¬ 
tible materials or preservative-treated wood. 

2. An approved method of protecting the foam plastic 
and structure from subterranean termite damage is 
provided. 

3. On the interior side of basement walls. 

2603.9 Special approval. Foam plastic shall not be required 
to comply with the requirements of Section 2603.4 or those of 
Section 2603.6 where specifically approved based on large- 
scale tests such as, but not limited to, NFPA 286 (with the 
acceptance criteria of Section 803.1.2.1), FM 4880, UL 1040 | | 
or UL 1715. Such testing shall be related to the actual end-use 
configuration and be performed on the finished manufactured 
foam plastic assembly in the maximum thickness intended for 
use. Foam plastics that are used as interior finish on the basis 

of special tests shall also conform to the flame spread and 
smoke-developed requirements of Chapter 8. Assemblies 
tested shall include seams, joints and other typical details 
used in the installation of the assembly and shall be tested in 
the manner intended for use. 
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HISTORY NOTE APPENDIX 


California Building Code 

Title 24, Part 2, California Code of Regulations (CCR) 


HISTORY: 

For prior code history, see the History Note Appendix to the 
California Building Code 2013 Triennial Edition, effective 
January 1, 2014. 

1. (BSC 05/15, SFM 06/15, DSA-AC 01/15, DSA-SS 02/ 
15, HCD 03/15, OSHPD 02/15 & 04/15, SLC 01/15) - 
Adopt the 2015 edition of the International Building 
Code published by the International Code Council, for 
incorporation into the 2016 California Building Code, 
CCR Title 24, Part 2 with amendments for State regu¬ 
lated occupancies, effective on January 1, 2017. 

2. Rulemaking file numbers BSC EF 01-17, HCD EF 01- 
17: Emergency regulations amend Sections 107.2.7, 
110.3.8.1, Table 1607.1, 2304.12.2.5, and 2304.12.2.6. 
Approved as an emergency on January 27, 2017, effec¬ 
tive upon filing with Secretary of State on January 30, 
2017. 

3. Rulemaking file number DSA-SS/CC EF 01-17: Emer¬ 
gency regulations amend Sections 1.9.2.1, 1.9.2.2, 
107.2.7, 110.3.8.1, 1616.5.1.2 - 1616.5.1.5, Table 
1607A.1, 2304.12.2.5, and 2304.12.2.6 approved as an 
emergency on January 27, 2017, effective upon filing 
with Secretary of State on January 30, 2017. 

4. Errata to correct editorial errors throughout the code. 
Effective September 1, 2017. 
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Top Tools for Safer Existing Buildings 


FROM ICC AND SEAOSC! 

Design Guide, Volume 1: City of 
Los Angeles Mandatory Earthquake 
Hazard Reduction in Existing Non- 
Ductile Concrete Buildings (NDC) 
Discusses and demonstrates meth¬ 
odologies for the seismic evaluation 
and strengthening of existing non- 
ductile concrete buildings. In this 
guide you will find a collection of practical advice, 
guidance on implementing current evaluation and retrofit 
methodologies, summaries of relevant and useful 
reference materials, and detailed examples. Additional 
insights are given based on the latest available research 
and next-generation standards development work. Ex¬ 
tensive commentary is provided and various approaches 
are presented to address this challenging subject. 

The design guide was written for use with the 2017 
City of Los Angeles Building Code based on the 2015 
International Building Code and ASCE 41-13. It is an 
excellent resource for practicing professional engineers, 
architects, building officials, academics, and students 
evaluating this type of structure. 

SOFT COVER #9659S1 I PDF DOWNLOAD #8950P767 

CODE AND COMMENTARY IN ONE! 
2015 IEBC Code and Commentary 

This insightful reference contains 
the complete text of the International 
Existing Building Code plus expert 
commentary printed after each code 
section. The Code and Commentary is 
an ideal go-to reference for effective 
design, construction and inspection. 

Features: 

■ All text, tables and figures from the IEBC 

■ Expert technical commentary printed after each code 
section 

■ Suggestions for effective application 

SOFT COVER #3560S15 I PDF DOWNLOAD #8756P15 


FROM ICC AND SEAOSC! 

Design Guide, Volume 2: City of 
Los Angeles Mandatory Earthquake 
Hazard Reduction in Existing Wood- 
Frame Buildings with Soft, Weak or 
Open-Front Walls (SWOF) 

Provides an example and detailed 
commentary for the seismic 
strengthening of existing wood-frame 
buildings with soft, weak or open-front (SWOF) wall 
lines subject to the recently passed mandatory Los 
Angeles Ordinance. The design example in this guide 
demonstrates a prescriptive, ordinance-based retrofit 
approach for a typical open-front wall line. Following 
this example, a demonstration is given showing how 
FEMA P807 could be used to design a retrofit for the 
same example building. 

Commentary in the guide discusses challenges inherent 
in this type of retrofit including: lateral force-resisting 
system selection, shear transfer detailing, and existing 
material capacities. Additionally, capacity-based design 
concepts are presented to provide creative solutions 
for buildings with unique challenges. Scope, respon¬ 
sibilities of the design professional, and other topics 
are discussed in great detail to further aid the design 
professional and provide a clearer understanding of the 
requirements of the Ordinance. 

This design guide was written for use with the 2014 
City of Los Angeles Building Code based on the 2012 
International Building Code and ASCE 7-10. The guide 
is an excellent resource for practicing professional 
engineers, architects, building officials, academics, and 
students evaluating buildings using SWOF. 

SOFT COVER #9660S I PDF DOWNLOAD #8950P768 

2015 IEBC Turbo Tabs 

Flip right to the most commonly 
used sections of the code! Full-page 
inserts feature key code sections 
printed on each tab. For use with 
the Code or Commentary. 

LOOSE LEAF #0551TL15 






Order your code tools today! 1-800-786-4452 I www.iccsafe.org/books 
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EVALUATION 

SERVICE 

In Cooperation with 

(mm Innovation 

L!U RESEARCH LABS 


Specify and Approve with 


CONFIDENCE 



When facing new or unfamiliar materials, how do you know if they 
comply with building codes and standards? 

ICC-ES® Evaluation Reports are the most widely accepted and trusted technical reports for code 
compliance. 


ICC-ES Building Product Listings and PMG Listings show product compliance with applicable 
standard(s) referenced in the building and plumbing codes as well as other applicable codes. 


ICC-ES provides a one-stop shop for the evaluation, listing and now testing of innovative building 
products through our newly formed cooperation with Innovation Research Labs, a highly respected 
ISO 17025 accredited testing lab with over 50 years of experience. 

ICC-ES is a subsidiary of ICC®, the publisher of the codes used throughout the U.S. and many 
global markets, so you can be confident in their code expertise. 

www.icc-es.org I 800-423-6587 x3877 












